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An  Executive’s  Response 

I  received  your  letter  of  March  —  just  as  I  was  leaving  for  A  —  for  my  talk  before 
the  Chamber  of  Commerce  of  that  city.  I  had  included  reference  to  electrification  in 
the  remarks  I  had  prepared  for  this  occasion,  and,  in  line  with  your  suggestion,  I  in¬ 
terjected  additional  comments  on  the  subject  during  the  course  of  my  talk. 

1  trust  that  my  discussion  of  electrification  covered  what  you  had  in  mind  when  you 
wrote  me.  .  .  . 


The  writer  of  the  above  letter  is 
president  of  a  great  railroad  now 
s])ending  many  millions  of  dollars  on 
electrification.  An  Electrical  World 
field  editor  requested  him  to  state  why 
his  company  had  decided  to  purchase 
jiower  in  addressing  the  500  represen¬ 
tative  business  and  professional  men  at¬ 
tending  the  Chamber  luncheon  meeting 
referred  to,  and  the  resixjnse  was  an 
unqualified  indorsement  of  power  com¬ 


pany  service  for  this  resjionsihle  duty. 

The  instance  is  hut  one  of  many  ways 
in  which  the  Elfxtrical  World  seeks 
to  serve  the  industry  of  which  it  is  an 
influential  voice,  and  the  willingness  of 
a  great  executive  to  declare  in  so  public 
a  manner  his  faith  in  the  service  accejit- 
ahle  to  his  own  industry  through  pur¬ 
chased  jxjwer  is  pleasing  evidence  of  the 
Electrical  W  orld’s  standing  in  other 
fields  than  those  of  its  daily  cultivation. 
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The  durability  and  dielectric  strength  of  an 
insulating  compound  depends,  not  simply  on 
the  quality  and  treatment  of  ingredients,  but 
on  the  way  in  which  this  compound  is  applied 
to  the  wire  to  assure  an  insulating  wall  of 
equal  thickness.  Insulation  may  be  applied, 
for  instance,  by  either  the  strip  or  the  tubing 
process.  Okonite  insulation  is  applied  by  the 
strip  method.  The  compound,  backed  by  tin, 
is  folded  around  the  conductor — an  exclusive 
Okonite  process  which  assures  perfect  centering 
of  the  conductor  and  an  insulating  wall  of  equal 
thickness  all  around.  A  perfect  insulating  com¬ 
pound  is  thus  perfectly  applied — still  another 
reason  why  the  quality  of  Okonite  Rubber 
Insulated  Wires  and  Cables  has  remained  a 
standard  for  more  than  a  half  century. 
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Mai  ne  M  oves  Foruard 

C^OX  ERXOR  GARDINER  and  the  Maine  Legis- 
J  lature  have  made  a  real  contrihution  to  the  economic 
welfare  of  the  Pine  Tree  State  in  the  enactment  of  the 
Carleton-Smith  hill  providing  for  the  exportation  of  sur¬ 
plus  hydro-electric  power.  Maine  is  to  he  congratulated 
that  constructive  action  has  at  last  Ijeen  taken,  and  there 
is  strong  expectation  that  the  final  seal  of  jnihlic  approval 
wiil  he  jdaced  upon  this  act  in  the  referendum  set  for 
September  9.  The  measure  ])rovides  for  complete  regu¬ 
lation  of  surplus  power  exportation  hy  the  Maine  Ihihlic 
Utilities  Commission,  authorizes  the  organization  of 
power-exporting  corporations,  establishes  an  excise  tax 
of  4  ])er  cent  uj)on  revenue  derived  from  surplus  power 
sold,  and  allocates  50  per  cent  of  such  revenue  to  the 
construction  of  rural  electric  service  facilities  for  ten 
years,  with  a  maximum  of  $250,000  per  annum.  Thus 
the  excise  tax  is  a  rural  service  subsidy. 

The  power  companies  are  now  in  a  position  to  make 
the  meaning  of  the  act  so  clear  to  the  public  that  no 
intelligent  voter  will  have  a  shred  of  excuse  for  op]M)sing 
it.  The  question  of  jxjwer  exjx^rtation  has  been  befogged 
so  long  hy  politicians  using  it  as  a  means  of  self¬ 
advantage  that  no  chances  should  l)e  taken  of  losing  at 
the  polls  the  victory  now  won.  The  facts  are  indis- 
])Utahle  as  to  the  present  waste  of  stream  flow  and  the 
time  has  ])assed  for  further  toleration  of  political  bun¬ 
combe  in  dealing  with  this  problem.  The  strength  of 
the  vote  in  the  Legislature  for  this  hill  indicates  that  it 
will  have  the  hacking  of  intelligent  public  opinion 
thr(jughout  the  state  in  the  coming  referendum,  provided 
that  the  facts  are  kept  before  the  jjeople.  By  this  act 
the  welfare  of  the  largest  state  territorially  in  New  Eng¬ 
land  has  been  ])otentially  advanced  and  the  key  to  far- 
reaching  economic  progress  put  in  the  hands  of  the 
electorate. 

♦  *  ♦  * 


Preferred  V oltases  Call  for  Preferred 
Displacements  and  Sequences 

ACCEPTED  values  for  preferred  system  voltages  take 
-tjLno  account  of  phase  displacement  or  phase  sequence. 
These  come  into  play  when  going  from  one  preferred 
voltage  to  another  and  are  of  importance  when  two  or 
more  properties  are  interconnected  at  multiple  points  at 
one  or  more  system  voltages.  On  a  single  transmission 
interconnection  of  large  ca])acity  it  may  be  economical  to 
make  arrangements  to  take  care  of  phase  displacement, 
hut  even  in  this  case  expenditures  could  be  reduced  if 
uniformity  in  practice  can  be  had. 

A  variation  in  delta  and  Y  connections  between  pre¬ 
ferred  voltages  will  give  a  positive  or  negative  phase 
displacement  of  30  degrees  for  each  transformation,  and, 


unless  some  agreement  is  had  in  the  practice,  it  is  diffi¬ 
cult  to  ])arallel  systems.  For  example,  in  going  from 
2. 300- volt  delta  to  4,000- volt  Y  it  might  he  a  jjref erred 
practice  to  have  a  jjositive  30-degree  displacement.  For 
higher-voltage  transformations  agreement  might  he  had 
to  reduce  the  disjjlacement  to  zero  by  using  a  negativt 
phase  dis])lacement  of  30  degrees ;  or  it  might  he  an 
agreed  jiractice  to  have  the  Y  side  of  transformations 
always  positively  displaced  from  the  delta.  Moreover 
agreements  on  phase  sequence  would  save  money  for  tht 
industry. 

So  long  as  Y-delta  transformations  exist  and  cannot 
be  dispense<l  with,  it  seems  obvious  that  the  next  step  in 
voltage  standardization  should  he  to  provide  for  a  definite 
jjha.se  displacement  and  phase  sequence  for  each  of  the 
steps  in  the  preferred  voltage  system  recently  adopted. 
This  is  a  task  that  calls  for  committee  activity  whereby 
existing  {practices  could  be  studied  and  a  decision  rendered 
that  would  he  agreeable  to  the  industry. 

*  *  *  ♦ 

State  or  Federal  Courts? 

For  the  utility  industry  at  large  the  most  important 
point  in  the  decision  handed  down  last  week  by  the 
United  States  Supreme  Court  in  the  case  of  the  Inter¬ 
borough  Rapid  Transit  Company  of  New  York  City  is 
not  its  finding  that  a  five-cent  subway  fare  had  not  l)een 
shown  to  Ixi  confiscatory  but  its  declaration  that  the  ac¬ 
tion  of  the  lower  federal  court  in  New  York  State  in 
issuing  an  interlocutory  injunction  restraining  the  New 
York  Transit  Commission  and  the  city  of  New  York 
from  interfering  with  the  collection  of  the  projxjsed 
seven-cent  fare  was  “improvident  and  beyond  the  proper 
discretion  of  the  court.” 

“The  Transit  Commission,”  the  Supreme  Court  says, 
“has  long  held  the  view  that  it  lacks  power  to  change 
the  five-cent  rate  established  by  contract,  and  it  intenderl 
to  test  this  point  of  law  by  an  immediate,  orderly  appeal 
to  the  courts  of  the  state.  This  purpose  should  not  lx? 
thwarted  hy  an  injunction.” 

Whether  the  highest  tribunal  of  the  land  so  intended 
or  not.  this  dictum  and  the  general  purport  of  the  whole 
decision  will  be  popularly  construed  as  an  indorsement 
of  the  view  that  except  in  grave  emergencies  utility 
companies  have  no  proper  right  to  go  to  the  federal 
courts  for  relief  from  alleged  confiscation  until  they  have 
first  taken  their  grievance  through  all  the  steps  of  legal 
procedure  afiforded  by  the  state  courts.  Two  or  more 
bills  to  make  this  the  law  of  the  land  have  l)een  intro¬ 
duced  in  Congress  in  recent  years.  They  have  failed  to 
become  law.  and  this  failure  has  l)een  quite  generally 
welcomed  by  utility  companies,  many  of  which  have 
taken  advantage  of  the  “short-cut”  remedy  sometimes 


provided  by  the  federal  courts  against  unjust  municipal 
or  commission  decisions. 

In  the  light  of  last  week’s  pronouncement  by  the  Su¬ 
preme  Court,  will  the  utilities’  methods  of  fighting  non- 
remunerative  rates  as  violations  of  the  Fourteenth 
Amendment  have  to  l>e  chatiged  ? 

*  *  *  ♦ 

Standard  Service  Foltases  and 
Poicer  Applications 

WITHIN  the  limits  of  safety  and  satisfactory  oper¬ 
ation  there  is  no  one  service  voltage  that  stands 
out  conspicuously  on  account  of  inherent  virtues  that 
exist  in  it  alone.  Such  virtues  as  any  of  them  have  are 
not  absolute  but  are  relative  between  themselves.  Dis¬ 
cussions  of  the  merits  of  service  voltages  of  125,  120, 
115,  110,  are  discussions  of  declensions  of  none  too 
well-defined  curves,  and  it  is  a  hard  job  to  find  the  point 
of  maximum  economy  where  all  the  curves  intersect. 
That  point  probably  does  not  exist.  Final  agreement 
will  ])robal)ly  come  to  rest  on  neutral  ground. 

Speculation  aside,  there  are  some  phases  of  the  situ¬ 
ation  that  have  not  yet  been  fully  discussed — have, 
perhaps,  been  (overlooked,  or  maylK*  have  not  yet  been 
reached.  They  have  to  do  with  power  service  voltages, 
riie  consequence  of  raising  the  general  service  voltage 
from  110  to  115  is  to  push  more  kilowatt-hours  through 
existing  lamps,  flatirons  and  other  domestic  bric-a-brac. 
If  the  lamp  potential  is  raised  from  110  to  115,  then 
the  power  voltage  is  raised  from  220  to  230  or  from 
440  to  460.  What  happens,  then,  to  the  underloaded 
motor?  Most  of  the  motors  in  use  today  are  under¬ 
loaded.  The  reactive  current  increases  ^and  the  power 
factor  drops.  The  bad  effect  of  lowered  power  factor 
more  than  offsets  the  good  effect  of  increased  voltage. 
Starting  currents  are  disproportionately  increased. 
I'laose  vexatious  devices,  fractional-horsepower  motors, 
will  become  more  obstreperous. 

There  is  no  intent  here  to  make  the  job  appear  more 
difficult  than  it  really  is.  One  only  wants  to  be  sure  that 
all  of  the  factors  will  be  nicely  co-ordinated  and  no  for¬ 
gotten  element  cause  confusion  like  a  piece  of  crockery 
that  a  juggler  fails  to  intercept  despite  all  his  dexterity. 

♦  *  *  ♦ . 

JFhat  Price  Accuracy  f 

Ability  (juickly  to  determine  the  necessary  degree 
.  of  accuracy  required  in  a  specific  task  is  part  and 
l)arcel  of  every  exi)ert’s  qualifications  for  leadership 
in  dealing  with  clients  in  the  financial  world  and  in 
convincing  executives  in  his  own  field  that  his  findings 
and  judgment  are  sound.  To  the  less  experienced  en¬ 
gineer,  and  often  to  the  seasoned  accountant,  the  cost 
of  excess  accuracy  does  not  occur.  The  former  tends 
to  rely  uixm  the  soundness  of  the  applied  principles 
without  regard  to  their  ])ractical  limitaticms,  and  the 
latter  not  infrequently  carries  his  machine-made  com¬ 
putations  to  a  point  which  actually  impairs  their  value 
in  the  perspective  of  the  recipient. 

In  a  recent  report  to  a  regulating  commission  a 
municii)al  plant  manager  turned  in  a  production  cost  per 
kilowatt-hour  carried  out  to  the  hundred-thousandth  of 
a  cent.  The  computation  was  made  by  a  certified  pub¬ 
lic  accountant,  and  its  absurdity  as  to  decimals  did  not 
occur  to  any  one  i)rior  to  its  scrutiny  in  the  commission’s 
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office.  Taken  in  itself,  this  would  be  too  trivial  an 
instance  to  deserve  comment ;  but  taken  as  a  symptom 
of  wasted  effort,  of  careless  judgment  and  of  poor 
psychological  approach  to  the  executive  desk,  it  is  sig¬ 
nificant. 

These  cases  are  multiplied  in  many  places  in  con¬ 
nection  with  such  matters  as  the  unit  cost  of  wire  and 
cable  on  construction  jobs,  mileage  costs  in  utility 
transportation  service,  fuel  costs  per  unit  of  weight  and 
per  unit  of  output,  coal-purchase  reports,  and  the  pre¬ 
sentation  of  many  data  bearing  upon  operating  averages. 
Where  good  co-ordination  exists  between  engineering 
and  accounting  dei)artments.  these  examples  of  false 
accuracy  are  being  largely  done  away  with.  The  price 
of  carrying  computations  beyond  the  practical  needs 
of  the  i^roblem  in  hand  may  be  small  in  individual 
instances,  but  when  multiplied  over  a  long  period  it  is 
far  fnmi  negligible.  F'rom  the  slide  rule  to  the  research 
laboratory  runs  the  i>athway  of  engineering  practice. 

To  determine  how  far  down  this  course  it  is  neces¬ 
sary  to  go  to  solve  a  particular  problem  adecpiately  for 
the  economic  circumstances  prevailing  is  a  responsibility 
too  often  overlooked. 

*  ♦  *  * 

Another  Attack  on 

Poiver-C out pany  M erchandisi nyt 

MANUFACTL’RFR  of  electric  refrigerators  has 
just  stepped  itito  the  spotlight  by  bringing  suit  in 
the  federal  courts  of  an  Eastern  city  to  enjoin  the  local 
power  conqiany  from  selling  domestic  appliances  at 
retail.  At  the  same  time  he  has  filed  a  complaint  with 
the  Federal  Trade  Commission  denying  the  right  of  ])ub- 
lic  utility  companies  to  compete  with  indei^endent  mer¬ 
chants.  He  has  broadcast  over  the  country  a  printed 
pamphlet  denouncing  the  merchandising  jwlicies  and 
practices  of  the  power  companies  atid  setting  forth  a  long 
correspondence  with  the  commission  and  with  various 
retail  trade  associations.  As  the  conqilaint  of  one  indi¬ 
vidual  against  an  industry,  this  pamphlet  is  probably  not 
imjiortant.  But  coming  as  it  does  as  the  latest  expres¬ 
sion  of  an  indignant  critici.sm  that  for  several  years  has 
been  more  or  less  continuously  voiced  by  the  retail  mer¬ 
chants  of  many  trades  that  sell  electrical  appliances  in 
many  states,  it  becomes  undeniably  serious. 

Seven  specific  charges  are  made  to  show  that  power- 
company  merchandising  is  unfair  competition : 

1.  Tiiat  tlie  utilities,  having  l)een  given  a  monopoly  in 
their  service,  are  in  a  fav^ored  position  with  respect  to  their 
custoniers. 

2.  riiat  merchandising  is  not  a  necessary  incidental  to  the 
conduct  of  their  principal  business.. 

3.  That  utility  capital  should  he  used  for  rate-base  pur¬ 
poses  only  and  that  to  apply  it  to  merchandising  is  taking 
an  unfair  advantage. 

4.  That  utilities  by  selling  only  a  few  makes  of  any  appli¬ 
ance  discriminate  against  other  manufacturers. 

5.  That  utilities  offer  special  selling  inducements  in 
premiums,  discounts  and  terms  that  cannot  be  given  by  other 
dealers. 

6.  That  Mime  utilitie>  sell  only  those  appliances  made  by 
themselves  or  by  closely  affiliated  manufacturers. 

7.  'I'hat  since  the  courts  have  prohibited  the  railroads  from 
engaging  in  the  coal  business,  it  is  illegal  for  utilities  to 
engage  in  the  manufacturing  or  merchaiKlising  business. 

rhesc  are  sweeiiing  statements  that  come  into  imme¬ 
diate  contlict  with  the  central-station  school  of  thought. 
Each  one  of  them  calls  forth  an  answering  argument 
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based  on  the  peculiar  conditions  existing  in  the  elec¬ 
trical  market  today.  The  strength  of  the  argument  for 
either  side  lies  in  the  difference  of  viewpoint  with  which 
each  side  approaches  this  common  problem.  It  is  well, 
therefore,  in  any  study  of  the  case  to  brush  aside  the 
equally  sincere  contentions  of  both  sides  and  ask  the 
simjde  hut  conqielling  question.  W'hat  is  the  ]niblic  in¬ 
terest  in  the  situation? 

Obviously,  the  public  is  only  concerned  that  there 
be  a  dependable  electric  service  available  at  a  reasonable 
cost  and  that  desired  ajipliances  be  purchasable  at  con¬ 
venient  points  and  on  good  terms.  By  and  large,  the 
average  woman  does  not  care  from  whom  she  buys  them 
so  long  as  they  prove  satisfactory.  It  is  in  the  jnihlic 
interest  also  that  the  uses  of  electricity  be  broadened  and 
extended  because  this  will  bring  a  greater  enjoyment  of 
this  public  service  and  in  turn,  by  improvement  of  load 
factor  and  increased  income  |)er  customer,  will  make 
lower  rates  ]X)ssible. 

rhe  power  comi)any’s  chief  interest  lies  in  the  build¬ 
ing  of  load.  If  there  were  any  one  else  to  shoulder  the 
burden  of  developing  the  public  demand  for  electrical 
ai)pliances.  it  is  probable  that  few  utilities  would  mer¬ 
chandise.  They  have  been  obliged  to  go  into  a])pliance 
retailing  because  some  one  must  jmt  an  im])elling  pres¬ 
sure  behind  this  idea  of  using  electricity  for  more  com¬ 
fort  and  labor  saving  in  the  home.  It  re(|uires  the  free 
investment  of  money  for  the  u]d)uilfling  of  a  ])o|)ular 
demand.  The  indejXMident  dealer  cannot  afford  to  invest 
his  money  in  this  way.  Moreover,  it  is  the  very  nature 
of  retail  trade  that  the  dealer's  store  must  sell  what 
|K‘0])le  want  and  come  to  buy.  He  is  not  organized  for 
pioneering  new  ideas.  The  ])ower  company  can  do  this, 
however,  because,  once  sokl.  an  appliance  continues  to 
consume  energy  from  which  a  further  profit  is  realized. 
.\nd  so  the  power  companies  have  gone  into  the  appli¬ 
ance  business. 

Provided  that  the  power  companies’  |K)licies  are  right, 
it  is  very  much  to  the  advantage  of  the  inde|KMulent 
dealer  to  have  them  actively  selling  apjdiances.  It 
hastens  the  develojMiient  of  an  active  ]>oi)ular  market.  It 
makes  more  business  for  everybody  by  influencing  more 
people  in  that  community  to  use  electricity  in  more  ways. 
But  in  too  many  cities  ])ower-company  mercliandising 
policies  are  not  right  Ixcause  the  utility  men  in  their 
zeal  to  sell  more  appliances  have  ruined  the  market  for 
everybody  else  by  selling  on  unmeetable  terms.  They 
have  done  this,  not  to  hurt  the  dealers,  but  because  they 
are  comparatively  inexperienced  in  trade.  They  have 
come  in  conflict  with  both  the  economics  and  the  ethics 
of  modern  merchandising  by  failing  to  recognize  their 
responsibility  to  the  local  trade  of  which  they  have  In¬ 
come  a  part.  They  have  overlooked  the  fact  that  if 
complete  electrical  e{iuipment  is  some  day  to  he  the 
standard  of  the  American  home,  there  must  be  good  atul 
prosixrous  stores  selling  ap])liances  in  every  neighbor¬ 
hood.  .And  obviously  the  power  conijiany  does  not  want 
to  he  compelled  to  maintain  all  the  stores.  It  will  he 
better  if  ultimately  it  can  he  relieved  of  merchandising 
altogether. 

The  jxesent  outburst  of  this  ])articular  refrigerator 
manufacturer  may  lx*  heli)ful.  It  presents  another  proof 
of  the  danger  of  careless  merchandising  policies  that 
make  enemies  of  all  the  dealers  who  rather  should  lx- 
encouraged  to  enthusiastically  sell  load-building  appli¬ 
ances  to  every  home.  Of  course,  the  court  action  is  kx'al. 
Moreover,  it  is  hard  to  see  how  the  Federal  Prade  Com¬ 
mission  has  any  jurisdiction  unless  all  business  that 


cros.ses  state  lines  is  to  be  put  into  the  commission’s 
control.  The  contention  that  a  utility  must  sell  every 
make  of  range  or  flatiron  or  he  guilty  of  discrimination 
appears  absurd,  becau.se  no  store  could  attempt  to  sell 
everything  without  becoming  a  museum. 

But  underneath  it  all  is  a  .serious  situation.  It  is  time 
that  the  power  industry  set  itself  right  with  the  trade  of 
which  it  has  become  a  part.  .And  it  is  also  time  that  such 
differences  in  jjoint  of  view  and  policy  should  be  recon¬ 
ciled  between  conflicting  interests  within  the  industry 
by  frank  conference  and  co-o|x*ration  without  recourse  to 
courts  or  commissions. 

*  ♦  *  ♦ 


About  Per  Capita  DataP 

UXITS  of  analytical  value  in  studying  electrical 
operations  vary  considerably.  In  a  sense,  each 
represents  a  different  angle  of  approach.  Per  customer 
data,  revenue  per  kilowatt-hour,  earnings  jxr  mile  of 
street  served,  demand  co.sts  per  kilowatt  and  operations 
per  capita  all  have  their  place  in  the  armory  of  the 
militant  statistician.  Of  late  interest  has  quickened  in 
the  accuracy  of  unit  performance  figures  as  gages  of 
true  service  conditions.  The  selection  of  the  right  statis¬ 
tical  tools  is  most  inqxjrtant.  and  in  this  connection  keen 
executives  have  subjected  some  of  these  units  to  a  highly 
critical  and  valuable  cross-fire.  Per  capita  data  occupy 
an  exjxjsed  position  oil  the  company  front  at  the  present 
stage  of  the  campaign  to  strengthen  managerial  methods 
and  deserve  consideration  in  view  of  evident  tendencies 
to  employ  them  rather  heedlessly  on  some  (x'casi<ins. 
They  are  valuable,  but  must  be  accurate. 

Consistent  figures  on  population  are  fundamental  to 
any  real  interjiretation  of  ojxrations  on  the  per  capita 
basis.  The  Federal  Census  Bureau  strives  to  realize 
great  thoroughness  in  every  phase  of  its  work,  and  the 
value  of  its  findings  is  acknowledged  with  pleasure. 
There  is  a  tendency  in  the  industry,  however,  to  employ 
these  data  without  due  regard  to  their  time  significance. 
That  is.  we  are  inclined  in  some  cases  to  use  particular 
census  totals  too  long  as  unmixlified  divisors,  and  when 
this  is  done  in  territory  undergoing  rapid  development 
or  in  areas  subject  to  decided  shifts  in  population 
density,  the  result  may  be  out  of  line  with  the  truth. 
In  this  connection  it  is  dangerous  to  draw  conclusions 
as  to  comparative  development  of  electrical  service  in 
different  communities  unless  the  sources  of  population 
divisors  are  strictly  defined,  dated  and  actual  counts 
differentiated  from  mere  estimates. 

The  industrial  composition  of  a  community  greatly 
affects  the  density  of  its  electrical  energy  consumption, 
as  d(xs  the  social  make-up  of  residential  districts.  In 
order  to  draw  even  preliminary  conclusions  about  the 
electrical  usage  factor  of  a  given  territory,  the  circum- 
.scrihing  conditions  mu.st  be  well  defined  and  accurately 
stated.  The  subject  is  complex  but  offers  attraction  to 
commercial  engineering  research.  Residential  com¬ 
munities  can  in  many  places  he  classified  into  compar¬ 
able  groups  and  commercial  and  industrial  ojxrations 
properly  separated  in  statistical  analysis.  One  approaches 
the  reliable  customer-class  analysis  method  as  this  sep¬ 
aration  takes  ])lace.  It  may  work  out  in  time  that  the 
computation  of  jxr  capita  data  will  be  found  to  be  worth 
while  merely  as  a  rough  approximation  of  community 
usage  and  exixnditures  for  electrical  service  and  that 
the  study  of  customers  by  classes  will  maintain  its 
precedence. 
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Induced 
draft  fan 
uvranyement 


Circular  steel  ducts  be¬ 
neath  furnace  floor  for 
conductiiifj  heated  com¬ 
bustion  air  to  furnace 
front.  Furnace  icater 
iralls  are  shown  under 
construction 


One  of  the  J'>.',53-sti.ft.  boiler 
fronts  showing  oil  burners, 
central  control  board  and 
load  indicator 


In  and  Around 
the  Boilers 
at  Oakland  Station 


M 
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Xine-stage 
,i7,500-kw. 
turbo-getn  rutor 
in  Oakland 
strain  plant 


High  Economy  Shown  by 

37,500-Kw.  Nine-Stage  Turbine 


Semi-standby  service  required  that  good  efficiency 
be  maintained  at  low  loads.  Performance  of  unit  in¬ 
stalled  compares  favorably  with  seventeen-stage  turbines 


By  C.  E.  Steinbeck 

■Issistaiit  Eny'mccr  Pacific  Gas  &  Electric  Company, 
San  Francisco,  Calif. 


TrlE  37, SOO-kw,  nine-stage  steam  turlio-generator  tions ;  at  certain  seasons  it  floats  with  minimum  load  as 

placed  in  operation  during  the  late  fall  of  1928  at  standby  to  the  hydro  transmission  system;  at  other 

the  station  C  Oakland  steam  plant  of  the  Pacific  times  during  dry  seasons  it  operates  for  considerable  ])e- 

Oas  &  Electric  Company  has  shown  remarkable  per-  riods  at  full  load.  The  desire  to  obtain  a  turbine  of 

formance  for  a  turbine  of  such  few  stages.  The  unit  is  largest  capacity  for  the  space  available  and  which  would 

driven  by  a  50,000-hp.  impulse  turbine.  Loads  as  high  have  good  efficiency  at  light  loads  led  to  the  selection  of 

as  43.750  kw.  have  been  carried  and  on  many  days  total  a  nine-stage  impulse  turbine.  The  usual  impulse  turbine 

generation  has  exceeded  1,000,000  kw.-hr.  Operation  for  an  output  of  42,000  kw.  contains  seventeen  or  more 

of  the  turbine  has  been  satisfactory  in  every  respect  and  stages  and  the  reaction  type  from  24  to  50  rows  of 

has  more  than  fulfilled  all  expectations.  It  was  antici-  blades,  so  it  is  seen  that  the  unit  selected  is  quite  a  de- 

])arture  from  established 
practice. 

“It  is  believed  to  be  by  far 
the  largest  nine-stage  unit 
ever  built.  As  is  well  known, 
the  rating  of  a  turbine  is 
more  or  less  arbitrary  and 
when  built  to  a  given  frame  is 
rated  according  to  the  effi¬ 
ciency  desired.  When  built 
to  a  small  frame  the  no-load 
steam  will  l)e  less  than  for 
a  larger  frame  and  up  to  a 
certain  load  will  l)e  more  ef¬ 
ficient.  Beyond  this  load  its 
efficiencv  will  be  less.  For 


9 -stage  impulse  turbine 


17-Stage  ;mpulse  or  reaction  turbine 


Load  in  Thousands  of  Kilowafts 

H  ater  rates  of  nine  and  seventeen 
stage  impulse  turbines 


the  station  “C”  unit  this  dividing  point  is  at  about  30,- 
000  kw. ;  up  to  this  point  it  is  more  efficient  than  the  con¬ 
ventional  unit,  but  less  efficient  at  higher  loads.  Taking 
the  water  rates  on  a  non-extraction  basis,  the  nine-stage 
unit  does  not  seem  to  lie  altogether  acceptable,  but  it  will 
be  seen  that  extraction  for  feed-water  heating  helps  very 


Boiler  Output  in  Thousands  of  Pounds  per  Hour 


F'ki.  2 — Ejfect  of  air  heater  surface  on 
boiler  efficiency 

nicely  ov'er  the  obstacle  of  apparently  low  efficiency  at 
full  load.  The  maximum  output  finally  gets  down  to  the 
amount  of  steam  that  can  be  passed  through  the  last 
wheel  and  the  efficiency  is  reduced  by'  the  excessive 
exit  loss.  Furthermore,  the  flow  capacity  of  the  last 
wheel  does  not  jiermit  the  first  few  stages  to  be  operated 
at  full  |>eripheral  flow.  Hence,  by  extracting  rather 
heavily  at  the  higher  stages,  the  flow  through  the  last 
wheel  is  reduced,  thereby  improving  the  efficiency  as  well 
as  increasing  the  capacity. 

“The  ctirves  in  Fig.  1  show  the  water  rates  for  the 
nine-stage  .station  C  turbine  in  comparison  with  those 
for  the  usual  tyj)e.  for  both  non-extraction  and  e.xtrac- 
tion.  with  four  heaters.  The  use  of  four  heaters  raises 
the  temperature  of  the  feed  water  to  370  deg.  and  brings 
the  efficiency  of  the  nine-stage  unit  to  within  about  1  per 
cent  of  that  of  the  ordinary  unit.  About  $1.50  per 
kilowatt  was  saved  in  buildint*  foundation  and  turbine 
cost  by  this  development.” 


The  steam  conditions  for  w’hich  the  turbine  guaran¬ 
tees  are  given  are  425  lb.  gage  pressure  and  700  deg.  F, 
total  temperature.  The  turbine,  however,  was  specified 
to  be  designed  for  750  deg.  temperature,  which  is 
reached  under  certain  operating  conditions.  A  load- 
limiting  device  which  may  be  operated  either  by  hand  or 
by  remote  control  is  provided  to  prevent  the  turbine  from 
exceeding  .some  predetermined  load.  A  "Selsyn”  indi¬ 
cator  is  being  installed  on  this  device.  Also  there  is  a 
bypass  added  to  the  valve  mechanism  so  that  there  will 
always  be  sufficient  steam  admitted  to  the  turbine  when 
it  is  floating  on  the  line  as  a  condenser. 

The  conden.ser  has  a  surface  of  28.(XX)  sq.ft,  with  a 
separate  air  cooler  of  2,000  sq.ft.  The  condenser  is  of 
the  single-pass,  divided  water-box  type,  requiring  60,000 
gal.  of  water  per  minute.  This  ajiparatus  as  arranged 
has  proved  very  efficient.  With  a  load  of  42,750  kw.  on 
the  turbine  and  54  deg.  P'.  inlet  circulating  water  the  con¬ 
denser  has  developed  a  vacuum  of  29.05  in.  of  mercury 
when  the  barometer  was  30.04  in.  A  motor-driven 
vacuum  pump  has  been  ordered  to  connect  in  parallel 
with  the  steam  jet  air  pumps. 

The  condensate  pumps  are  driven  by  variable  sjveed 
motors  controlled  by  floats  connected  to  the  conden.ser 
hotwell.  As  the  water  rises  in  the  hotwell  the  float 
oi)erates  a  control  switch  which  s])eeds  up  the  motor  and 
automatically  handles  any  variation  in  load  on  the  tur¬ 
bine.  .\  “Selsyn”  indicator  is  provided  on  this  switch 
at  the  oi)erating  engineer’s  desk.  Hand  control  for 
these  switches  al.so  is  provided. 

All  bleeder  lines  are  supiflied  with  reverse  current 
valves  which  ojx'rate  by  rever.sal  of  flow  of  the  steam 
in  the  bleeder  lines,  or  should  a  tube  fail  in  a  heater  a 
float-operated  pilot  valve  connected  to  each  heater  causes 
the  reverse  current  valve  to  clo.se  by  hydraulic  pressure 
through  a  cylinder  with  which  each  reverse  current  valve 
is  equipped.  The  pilot  valve  also  acts  to  operate  a  spill - 
valve  attached  to  each  heater. 

Two  boilers  of  the  cross-drum  type  were  installed  in 
connection  with  the  turbine,  each  containing  35,453  sq.ft, 
of  boiler  heating  surface  and  having  a  maximum  capacity 
of  425.000  11).  of  steam  per  hour,  one  lx)iler  being  large 
enough  to  furnish  .steam  for  37. .500  kw.  load  on  the  tur¬ 
bine.  These  boilers  are  the  largest  of  their  type  in  o])era- 
tion  at  the  present  time.  Plach  boiler  is  equipped  with  an 
air  heater  having  a  surface  of  ap])roximately  1^  times 
the  boiler  heating  surface.  The  curves  in  Fig.  2  show 
the  anticipated  boiler  performance. 


2S  ,000- sq.ft.,  sinq/e-pass,  dwideJ  heater-box  condenser  for  37 ,500-ku'.  turbine  and  strainer, 

condenser  air  cooler  and  steam-jet  pumps 
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Fig.  3 — Heat-balance  diagram  for 
37 .500-ku\  unit 


The  heated  air  for  combustion,  after  leavinjj  the  air 
heaters,  is  conducted  to  the  furnace  fronts  by  means  of 
circular  insulated  metallic  ducts  placed  beneath  the  fur¬ 
nace  floor  as  shown  by  one  of  the  accom|^anying  illus¬ 
trations.  This  form  of  duct  and  method  of  construction 
have  proved  very  satisfactory.  Steel  plates  are  set  on  toj) 
of  the  piers  shown  in  the  illustration  and  serve  as  sup¬ 
ports  for  the  furnace  floor.  Sufticient  air  is  allowed  to 
circulate  under  the  steel  plates  to  keep  them  cool.  The 
illustration  also  shows  the  furnace  water  walls  under 
con.struction. 

W'^ith  such  a  large  lK>iler  operating  at  ma.ximum  load 
there  is  a  large  drop  in  pressure  through  the  sui)erheater 
and  in  order  to  allow  a  higher  pressure  setting  on  the 
superheater  safety  valves  a  power  control  valve.  o|)erated 
by  the  boiler  drum  pressure,  is  placed  on  each  superheater 
outlet.  These  valves  have  proved  quite  satisfactory. 

There  is  one  forced  and  one  induced  draft  fan  for 
each  boiler.  Each  fan  is  driven  by  two  constant-speed 
motors,  one  small  motor  for  operation  at  the  lower  rat¬ 
ings  at  low  s|)eed  and  a  larger  motor  which  operates  the 
fan  at  higher  speed  for  the  higher  ratings.  X'ariation  in 
the  quantity  of  air  required  is  controlled  by  vanes  on 
the  fan  inlets.  The  operation  of  motors  and  vanes  is 
controlled  either  automatically  by  the  combustion  control 
.system  or  by  push-button  control  by  the  fireman  from 
the  boiler  room  floor.  Should  the  induced  draft  fans 
for  any  reason  develop  a  pressure  in  excess  of  5  in.  of 
water  in  the  furnace  a  Mercoid  switch,  attached  to  a 
draft  gage  connected  to  the  furnace,  trips  otf  the  induced 
draft  fan  and  at  the  same  time  also  trips  a  solenoid  valve 
in  the  fuel  oil  siqiply  line.  This  is  done  to  protect  the 
furnace  walls  from  e.xcessive  pressure  aud  to  keep  oil 
from  entering  the  furnace  when  the  induced  draft  fans 
are  out  of  service. 

/Knother  safety  device  attached  to  the  induced  draft 
fans  is  a  speed  switch  which  trips  out  the  solenoid- 
operated  valve  on  the  fuel  oil  Hue  should  the  induced  draft 
fans  drop  below  a  certain  speed.  One  of  the  accompany¬ 
ing  illustrations  shows  a  view  of  the  fan  arrangement 
and  another  shows  a  view  of  one  l)oiler  front  and  the 
arrangement  of  the  fuel  oil  heaters  and  pumps. 

Mechanical  type  fuel  oil  burners  are  used  for  these 
l)oilers.  Control  of  the  fuel  is  obtained  by  the  regula¬ 
tion  of  two  valves,  one  on  the  inlet  side  of  the  burners 
and  the  other  on  the  outlet  side.  For  the  higher  ratings 
the  outlet  valve  remains  closed  and  all  regulation  is  done 
by  the  inlet  valve,  while  at  lower  ratings  operation  of 


the  bypass  valve  allows  for  the  necessary  regulation. 
The  bypass  oil  is  pumped  hack  into  the  supply  line  l)e- 
tween  the  inlet-regulating  valve  and  the  burners.  1  he 
fuel  may  he  controlled  either  automatically  or  by  push 
button.  A  “Selsyn”  ojierated  load  indicator  may  Ik* 
.seen  in  one  of  the  illustrations. 

The  generator  operates  at  1.800  r.p.m.  and  is  rated  at 
37.500  kva.  at  unity  jx)wer  factor.  Excitation  is  at  250 
volts,  furnished  by  a  140-kw.  direct-current  shaft-driven 
exciter.  Standby  for  this  e.xciter  is  provided  by  a 
separate  motor-driven  e.xciter.  The  generator  is  cooled 
by  clo.sed  systems  of  air  circulation  requiring  85.000  cu.ft. 
of  air  per  minute.  Salt  water  is  used  for  cooling  and 
is  olitained  by  piping  the  air  coolers  in  jiarallel  with  the 
main  condenser  circulating  water  system  without  the 
u.se  of  a  pump  on  the  air  cooling  system.  A  strainer 
is  provided  on  this  cooler  line  to  remove  any  growth  which 
might  fall  off  the  piping  between  the  punqis  and  the 
coolers,  the  pumps  being  at  a  considerable  distance  from 
the  turbine.  The  air  cooler  and  condenser  are  shown  in 
an  accom])anying  illustration.  The  strainer  mentioned, 
the  condenser  air  cooler  and  the  steam  jet  air  pumps 
also  are  shown. 


A.-C.  Network  Investigation 

Cable  failure  check  on  feeder  to  system  indicates 
satisfactory  operation  of  network  devices  and 
short  duration  of  voltage  disturbances 

Rv  John  Or.\m 

Chief  Rni/ineer  Pallas  Pmver  S'  Light  Company,  Dallas,  Tex. 

\T()LT.AGE  drop  of  19  jier  cent  e.xisted  for  less  than 
two-thirds  of  a  second  on  the  underground  alter¬ 
nating-current  network  of  the  Dallas  Power  &  Eight 
Company  following  the  hammering  of  a  large  tack  into 
one  of  the  feeders  of  the  .system.  This  investigati«)n  was 
made  to  fletermine  the  behavior  of  the  network  under 
known  observed  conditions.  The  test  was  made  on  one 
of  the  five  three-phase,  60-cycle,  13.200-volt  feeder 
cables.  These  five  feeders  connect  to  a  bus  at  the  gen¬ 
erating  station  through  oil  circuit  breakers  e(iuipped  with 
ty])e  CO  over-current  relays  and  feed  76  transformer 
banks.  Each  of  these 

transformer  banks  . . 

consi.sts  of  three 
single-phase.  100- 
k  V  a  .  transformers 
connected  star  with  a 
grounded  neutral 
supplying  a  f  o  u  r  - 
wire.  115/199-  volt 
lighting  network  and 
a  three-wire.  230- 
volt  power  network. 

Each  transformer 

bank  is  connected  to  the  secondary  networks  through 
autiMuatic  network  units.  At  the  time  the  failure  was 
placed  on  the  cable  one  25.000-kva.  generator  was  in 
.service  and  in  addition  the  system  was  interconnected 
with  a  second  sy.stem  through  a  9,000-kva..  13.2(XE' 
()0.000-volt,  three-phase  transformer. 

The  feeder  on  which  the  fault  was  placed  consists  of 
one  three-conductor  400,000-circ.mil,  17,000-volt  cable, 
5.995  ft.  in  length  extending  from  the  generating  statioJi 
to  a  feeder  center.  Branching  out  from  the  feeder  cen¬ 
ter  are  primary  mains  composed  of  three  single-con- 


Oscillogram  of  short-circuit 
conditions  during  test  on  un¬ 
derground  netxi'ork  feeder 
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(luctor.  250,000-circ.niil.  11, 500- volt  cables  installed  in 
the  same  conduit.  The  system  has  a  common  primary 
and  secondary  neutral,  which  is  a  500.000-circ.mil  hare 
cable  installed  in  a  conduit  to  itself  and  solidly  grounded 
at  each  transformer  hank.  This  neutral  is  connected  to 
the  neutral  of  the  j^enerators  and  the  j^enerator  neutrals 
are  also  .solidly  jjrounded.  The  branch  main  on  which 
the  fault  was  placed  was  1,870  ft.  in  length.  An  oil 
circuit  breaker  was  connected  to  the  end  of  this  branch 
with  250.(XXl-circ.-mil  cables,  and  with  the  oil  circuit 
breaker  remaining  open  the  mains  were  extended  to  a 
nearby  manhole  with  three  short  lengths  of  single-con¬ 
ductor,  2,'>0.000-circ.-mil.  11.500-volt  cables.  A  short 
length  of  4-in.  fiber  conduit  that  had  ])reviously  been 
incased  in  concrete  was  i)laced  in  this  manhole  and  after 
a  large  tack  had  lieen  driven  into  ])hase  C  cable  the  three 
cables  were  drawn  into  the  conduit  until  the  tack  was  at 
about  the  midjioint  of  this  conduit  and  the  cables 
extended  beyond  the  conduit  a  sufficient  distance  to  allow 
dead-end  splices  to  be  made  on  each.  .\  current  trans¬ 
former  was  placed  around  phase  C  cable  near  the  oil 
circuit  breaker  and  the  leads  extended  from  the  trans¬ 
former  to  the  street  surface,  where  a  single  element  oscil- 
logra])h  with  a  film  attachment  was  located. 

PuH  in  cables 
for  fhis  fesf 

1©®© 
ooo 
®o® 

Section  A-A 


T'wo-in-one  cables  and  conduit  after 
short  circuit 


thirteen  network  units  mentioned,  with  resulting  false 
ojieration  as  noted.  Such  operation  would  not  take  ])lace 
in  network  units  of  latest  design  using  polyphase  relays. 

An  examination  of  the  cable  and  conduit  at  the  fault 
showed  that  the  lead  sheath  and  ^lajier  insulation  on  ])hase 
C  w’as  entirely  burned  through  and  that  the  250,000- 
circ.mil  cable  conductor  was  nearly  burned  in  two.  The 
lead  was  burned  from  the  two  other  cables  and  the  paper 
insulation  ajiproximately  one-half  burned  through.  The 
fiber  conduit  was  only  slightly  damaged,  it  being  blistered 
in  the  immediate  vicinity  of  the  fault.  It  was  observed 
that  during  the  time  the  arc  endured  the  manhole  in 
which  the  fault  was  located  was  entirely  filled  with  flame. 
The  only  noticeable  effect  on  the  o{'>eration  of  the  rest 
of  the  network  system  was  a  drop  of  10  per  cent  in  volt¬ 
age  during  the  37.5  cycles  before  the  generating  station 
oil  circuit  breaker  had  opened. 


f  'length  of  fibre  ■ . 
concfuit  incased  in 
I'of  concrete 
(see  detail  X) 


■Manhole  No  1052 


S^^I^--Manhole  No.  1053 

^0//  switch  (type  FK-i? 

!  500  amp.  15,000  voltsO 

'5p!ice  to  feeder  NodOf 


Primary  main  (004) 


Vault- 


Tack  driven  through 
lead  sheath  into  conductor^ 
/(  of  phase  C  cable 


Concrete 

envelope. 


Conduit 


'To  oil  switch  Detail  X  Cables  dead-ended ' 

Set-Up  for  short-circuit  test 

For  observing  the  test  a  man  was  placed  at  each  trans¬ 
former  bank  that  was  energized  from  the  feeder  on  which 
the  fault  was  to  1k‘  placed.  The  oil  circuit  breaker  was 
then  manually  closed  and  an  oscillogram  taken  of  the 
current  flowing  to  the  fault.  The  result  indicates  that 
the  tack  was  consumed  in  one-half  cycle,  that  the  fault 
was  cleared  for  one-half  cycle  anrl  at  the  end  of  that  time 
the  fault  again  developed  and  continued  for  37.5  cycles 
with  a  current  of  7,365  amp.  flowing.  The  oil  circuit 
breaker  at  the  generating  station  then  oj^ened  and  the 
current  decreased  in  324  amp.  This  current  continued 
to  flow  until  all  the  automatic  network  units  on  this 
feeder  had  o])ened  due  to  the  reverse  power  flowing 
through  them,  which  was  approximately  five  seconds. 
The  rather  long  interval  required  to  clear  the  feeder  was 
caused  by  defective  oiK*ration  of  one  of  tbe  network  units, 
since  a  protective  resistor  in  the  main  closing  solenoid 
circuit  burned  out  before  the  unit  o])ened. 

On  the  other  feeders  thirteen  automatic  network  units, 
located  near  network  units  on  the  feeder  on  which  the 
fault  was  placed,  o])ened  and  closed  during  the  test. 
Since  the  fault  was  from  phase  C  to  ground  the  potential 
on  ])hases  A  and  B  at  the  transformers  on  the  feeder 
on  which  the  fault  was  placed  was  increased  above  nor¬ 
mal.  causing  a  flow  of  power  from  these  transformers 
through  transformers  on  corres^xmding  phases  located 
near  by  on  other  feeders.  This  condition  produced  reverse 
torejue  in  two  of  the  single-phase  relays  in  each  of  the 
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Open  Delta  for  Permanent  Use 

Combined  single  and  three-phase  loads  are  fre¬ 
quently  best  and  most  economically  served  from 
open,  rather  than  closed,  delta  transformer  banks 

By  H.  P.  Seelye 

Detroit  Edison  Company,  dJetroit,  Mich. 


OPEN  delta  has  long  been  recogni;^ed  as  a  practical 
and,  under  certain  conditions,  an  advantageous 
tyjK.*  of  transformer  connection  for  serving  three- 
phase  loads.  For  the  condition  of  balanced  three-phase 
power,  the  characteristics  of  the  open-delta  connection  are 
generally  well  understood.  The  condition  of  constant 
angular  separation  of  current  and  voltage  in  the  two 
transformers  and  the  fact  that  the  third  phase  carries  no 
load  result  in  an  unbalance  in  voltage  which  under  cer- 


the  open  delta  hut  to  cause  it  to  show  a  marked  advan¬ 
tage  over  the  closed  delta  for  such  a  load.  It  is  the  in¬ 
tention  of  this  article  to  point  out  the  nature  and  relative 
importance  of  the  open  delta  characteristic  as  warranting 
a  more  general  use  of  the  connection  for  this  quite  com¬ 
monly  encountered  tyj^e  of  load. 

If  a  single-phase  load  is  connected  across  one  phase 
of  a  three-phase,  delta-connected  bank  of  transformers 
the  current  in  passing  through  the  transformers  will 
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Current  and  voltage  relationship  in  closed  and  open  delta  hanks 


Combined  three-phase  and  siiiRle-phase  loads  assumed  as  a  basis. 

In  (b)  are  shown  representations  of  the  delta  voltages  and  eom- 
pjnent  currents.  In  (c)  the  determination  of  the  resultant  current 
in  I'-Z  is  shown.  Assuming  transformer  Z-X  is  three  times  as 
large  as  the  others  and  all  have  the  same  per  cent  R  and  X,  the 
load  current  acro.ss  ZX  divides  in  6/7  and  1/7  parts,  that  across  Al’ 
and  YZ  in  4/7  and  3/7  parts.  Hence  the  current  in  transformer  YZ 
is  that  resulting  from  the  addition  of  4/7  the  Y-Z  three-phase  load 
current,  3/7  the  X-Y  three-phase  load  current  (rever.sed  in  phase), 
1/7  the  Z-X  three-phase  load  current  (reversed  in  phase),  1/7  the 
Z-X  single-pha.se  load  current  (reversed  in  phase). 

Similarly  the  currents  in  X-Y  and  Z-X  are  obtained  as  shown 
in  (d)  and  (e).  In  (f)  the  relation  of  these  resultant  currents 
to  each  other  and  to  the  voltages  is  given. 

I’sing  the  same  currents,  the  effect  of  removing  the  underloaded 
transformer  (Y-Z)  from  the  hank,  leaving  transformers  XY  and 
ZX  in  open  delta,  is  Indicated  in  diagrams  (g)  and  (h).  The 
current  formerly  carried  by  Y-Z  must  now-  pa.ss  through  the  other 
two  transformers  (in  reverse  phase).  Adding  this  current  to  the 
currents  already  in  these  transformers  determines  the  resulting 


oi>en  delta  currents  as  shown.  It  will  be  seen  that  the  T-Z  current 
is  at  a  wide  phase  angle  to  the  closed  delta  current  in  X-Y,  hence 
the  sum  of  the  two  is  not  a  great  deal  larger  than  the  former 
X-Y  current.  That  is,  the  transformer  capacity  necessary  in  that 
pha.se  for  open  delta  is  not  much  larger  than  that  already  used  for 
closed  delta. 

In  diagram  (h)  the  effect  of  removing  the  other  smaller  trans¬ 
former  (X-Y)  is  .shown.  In  this  case  the  effect  of  removing  Y-Z 
is  reversed  to  a  large  extent.  The  resulting  power  factor  in  Y-Z 
is  much  lower  than  before  in  either  X-Y  or  Y-Z  and  the  current 
in  Z-X  is  materially  increased,  with  only  a  comparatively  small 
improvement  in  power  factor.  This  demonstrates  a  very  important 
factor  in  the  u.se  of  open  delta.  In  order  to  gain  the  advantages 
possible,  the  proper  phase  must  be  chosen  for  the  open  phase. 
In  the  figures  the  phase  sequence  was  assumed  to  be  X-Y-Z  with 
counter-clockwise  rotation  of  vectors.  Hence  the  proper  connec¬ 
tion  for  the  single-phase  load  is  X-Z,  or  from  the  common  phase 
to  the  phase  which  leads  it  by  1 20  deg. ;  the  smaller  transformer 
should  be  connected  X-Y,  or  from  the  common  pha.se  to  the  phase 
which  lags  it  by  120  deg.;  the  other  phase  is  left  open. 


tain  circumstances  may  become  a  .serious  di.sadvantage. 
This  has  led  to  the  open  delta  being  usually  considered 
as  only  an  expedient,  very  useful  in  some  ca.ses  in  spite 
of  its  disadvantages  but  not  generally  as  desirable  as  the 
clo.sed  delta  for  a  permanent  installation. 

If  a  certain  amount  of  single-jihase  load  is  added  to 
the  balanced  three-phase,  however,  the  current-voltage 
relations  in  the  transformers  are  considerably  altered. 
If  the  single-phase  load  is  large  enough  comiiared  with 
the  three-phase  (equal  to  it  in  kilovolt-amperes  or 
greater)  and  it  is  added  to  the  proper  phase,  this  effect 
is  sufficient  not  only  to  overcome  the  disadvantages  of 


divide,  jiart  going  through  the  transformer  directly  on 
the  load  and  part  through  the  other  two  in  series.  The 
division  will  be  approximately  in  inverse  proportion  to 
the  impedance  of  the  two  paths,  i.e.,  if  all  three  trans¬ 
formers  are  of  the  same  size  and  characteristics,  two- 
thirds  of  the  total  current  will  pass  through  the  first 
transformer  and  one-third  through  the  others;  the  total 
capacity  of  the  bank  for  such  load  therefore  being 
times  the  capacity  of  the  transformer  on  the  load.  If 
this  one  were  three  times  as  large  as  each  of  the  others, 
the  latter  lieing  equal,  and  all  having  similar  character¬ 
istics,  the  division  would  be  6/7  through  the  one  and  1/7 
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Open  c^e/fo  —  —  _  —  —  c/osea^  afe/^cr 

Comparative  aspects  of  dosed  and  open 
delta  connections  with  combined  load 

Three  phase  at  80  per  cent  power  factor  and  single  phase  at 
unity.  Various  sizes  of  transformers  on  power  phases  and  37 i 
kva.  on  lighting  phase. 

through  the  two.  If  the  three  transformers  have  dis¬ 
similar  characteri.stics  in  regard  to  resistance  and  re¬ 
actance  the  division  is  not  so  simply  com])uted,  but  may 
be  determined  by  the  use  of  the  usual  equations  for  two 
impedances  in  parallel. 

In  order  to  analyze  the  division  of  a  balanced  three- 
phase  load  or  a  combined  three-jihase,  single-phase  load 
among  dissimilar  (as  to  size  or  characteristics  or  both) 
transformers  connected  in  delta,  it  is  convenient  to  work 
with  delta  load  currents  rather  than  with  line  currents. 
'I'hat  is,  balanced  three-phase  load  is  divided  into  three 
equal  parts,  one  connected  across  each  ])hase,  and  the 
singlc-i)ha.se  load  across  one  phase  is  considered  se])a- 
rately.  The  division  of  each  of  these  components  among 
the  three  transformers  is  determined  separately  by  the 
method  given  alxive  and  the  total  current  in  any  trans¬ 
former  obtained  by  adding  together  ( vectorially)  all  the 


component  currents  passing  through  it.  (See  vector 
analysis.) 

It  is  evident  from  the  vector  analysis  that  the  load  on 
one  of  the  transformers  (V-Z)  is  less  than  on  either  of 
the  others.  This  is  a  characteristic  of  the  closed  delta 
under  combined  three-phase  single-jihase  loading.  Ex¬ 
cept  in  the  unusual  case  in  which  both  three-phase  and 
single-phase  loads  are  at  unity  power  factor  and  all  three 
transformers  have  similar  characteristics,  the  closed  delta 
will  always  have  one  of  the  smaller  transformers  with 
less  load  than  the  other.  This  means  unused  transformer 
capacity,  since  the  capacity  of  the  bank  is  reached  with 
the  larger  (Z-X)  transformer  and  one  of  the  smaller 
ones  (X-J’)  fully  loaded. 

The  closed  delta  current  in  .Y-I^  was  at  a  relatively 
])oor  power  factor.  The  addition  to  it  of  the  )’-Z 
current  materially  improves  the  ]X)wer  factor,  bringing 
it  fairly  close  to  unity.  In  Z-X,  while  the  result  of  the 
addition  of  the  1^-Z  current  is  a  decrease  in  pow'er 
factor,  that  current  is  relatively  small  compared  with  the 
current  already  in  Z-X,  which  is  at  a  high  power  factor 
on  account  of  the  large  com])onent  of  the  high  power 
factor  single-phase  load  w'hich  it  includes.  The  result¬ 
ing  current  in  Z-X  is  still  at  a  comparatively  high  power 
factor.  Here  also  the  resultant  of  the  two  components 
is  much  less  than  their  arithmetical  sum,  being  not  a  great 
deal  larger  than  the  closed  delta  current  in  that  pha.se. 

The  results  thus  indicated  for  one  particular  condi¬ 
tion  will,  of  course,  be  varied  somewhat  by  different  con¬ 
ditions  of  load,  power  factor,  transformer  sizes  and 
characteristics,  etc.,  but  in  general  for  most  cases  of  loads 
of  this  kind  ordinarily  encountered,  these  relationships 
are  ty])ical.  as  wdll  be  shown  later  in  various  numerical 
examples.  It  is  evident  from  diagram  (g)  that  by  re¬ 
moving  the  underloaded  transformer  from  the  bank  its 
load  is  assumed  by  the  two  other  transformers  without 
necessitating  a  proportional  increase  in  transformer 
capacity  and  with  a  decided  improvement  in  power  factor 
in  the  smaller  transformer.  As  expected,  this  would 
result  in  better  economy  in  tbe  use  of  transformer  capac¬ 
ity  and  reduction  in  voltage  unbalance  as  indicated  by 
diagram  (h). 

Numerical  Examples 

The  mathematical  analysis  of  the  load  division  on 
closed  delta  and  open  delta  transformer  banks  and  volt¬ 
age  regulation  on  the  same  can  best  1k‘  carried  out  by  use 
of  complex  quantities,  referring  all  voltage  and  current 


Table  I — Loads  and  Voltage  Drops  on  Closed  Delta  and  Open  Delta  Transformer  Banks 

The  power  factor  of  the  single-phase  load  is  assumed  as  100  i)er  ity.  Voltage  unbalance  is  computed  as  the  maximum  deviation  of 

cent,  of  the  three-phase  load  80  per  cent.  Uoads  in  each  case  were  the  per  cent  voltage  drop  acro.s.s  any  phase  from  the  average  of 

•letermined  as  the  maximum  total  kilovolt-amiieres  which  could  be  the  per  cent  drf)ps  across  all  three  phases,  which  offers  a  simple 

carried  without  K)ading  any  transformer  beyond  its  rated  «-apac-  method  of  comparison. 


Transfornter 

*.\pplied  Load  in 
Single-  Three- 

Amps. 

Trans, 

.  Load  in  .\nips. 

Per  Cent 

I.oad  Trans. 

Per  Cent  Voltage 
Drop  at  Full  Load 

Per  Cent  Un¬ 
balance  in 

.Si»e,  Kva. 

Connection 

Pliase 

Phase 

Total 

Z-X 

X-Y 

Y-Z 

Cap. 

Z-X 

X-Y 

Y-Z 

Voltage 

371 

Closed  . 

.  161.0 

4.02 

173. 1 

163 

6  53 

1. 13 

98.3 

1.95 

3.67 

0.61 

1.61 

H 

Open . 

.  161.3 
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6.53 

0 

101.2 
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0.98 

1.39 
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.  160.0 

12.3 
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7.4 

95.4 

2. 13 
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0.61 

1.32 

5 

Oj)en .  . 

.  153.5 

12.6 
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0 
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1.4 

0.69 
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43.4 

0 

105.0 

2.56 

2.39 

1.74 

0.49 

371 

Closed  . 

137  7 

46.  5 

277.3 

163 

65.2 

37.9 

94.6 

2.50 

3.20 

1.52 

0.89 

IS 

(tpen. .  . 

.  126.1 

37.7 

239.2 

163 

65.2 

0 

104.8 

2.87 

2.39 

2.83 

0.31 

371 

Closed 

93  0 

91.7 

368.0 

163 

108.6 

83.8 

96.8 

2.92 

3.26 

2.32 

0.51 

25 

Oj»en  . . 

85  6 

63. 1 

274.9 

163 

108.7 

0 

101.3 

3.35 

2.26 

4.26 

1.03 

371 

Closed  . 

0 

163.0 

489.0 

163 

163.0 

163.0 

100.0 

3.29 

3.29 

3.29 

0 

371 

OtMjn  . 

0 

94.0 

282.0 

163 

163.0 

0 

86.5 

3.49 

2.21 

5.71 

1.91 

♦The  applied  load  refers  to  delta  currents,  not  line  currents.  Single-phase  load  is  connected  across  Z-X, 
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vectors  to  the  voltage  across  one  phase  as  a  base.  1  hese 
computations  are  comparatively  sim])le.  but  rather  long 
and  tedious  and  are  not  reproduced  here.  They  can  he 
reduced  to  formulas  by  which  the  load  on  any  trans¬ 
former  in  a  bank,  the  per  cent  voltage  drop  across  any 
phase,  the  amount  of  three-phase  and  single-phase  load 
which  will  fully  load  any  combination  of  transformers, 
etc.,  may  he  determined. 

'I'he  results  of  computations  for  a  series  of  tyi)ical 
exam])les  using  combinations  of  a  standard  374-kva. 
transformer  with  various  other  sizes  are  given  in  Table  I. 

Comparisons  of  the  various  factors  are  shown  in  the 
accompanying  charts. 

Open  delta  shows  an  advantage  over  the  closed  delta 
when  the  single-phase  load  is  fairly  large  in  comjiarison 
with  the  three-phase  in  the  following  ways : 

1.  A  more  effective  use  of  transformer  capacity;  i.c..  higher 
ratio  of  load  to  capacity.  This  ratio  is  over  100  per  cent  for  all 
practical  cases  with  o])en  delta. 

2.  A  smaller  ma.ximum  voltage  drop  on  any  of  tlu-  phases.  On 
the  phase  across  which  the  single  phase  is  connected  the  drop  is 
very  nearly  the  same  for  both  connections,  but  the  maximum  drop 
occurs  on  another  phase. 

3.  A  much  smaller  voltage  unbalance  :  of  the  order  of  one-half 
as  much. 

4.  The  advantages  hold  true  for  different  power  factors  of  three- 
phase  load,  being  somewhat  greater  for  the  lower  power  factors. 

^^dlile  the  mimerical  results  are  shown  for  only  a 
limited  number  of  specific  cases  and  cannot  be  claimed 
to  re])resent  all  cases  accurately,  it  has  been  found  that 
the.se  advantages  apply  over  a  wide  range  of  variations 
that  have  been  studied.  Different  sizes  and  different 
transformer  characteristics  naturally  alter  the  results 
somewhat  and  also,  in  practice,  the  factors  of  unbalance 
in  ])rimary  voltage  and  unbalance  in  three-phase  motor 
current  due  to  unbalance  in  voltage,  which  have  been 
neglected  in  this  study,  have  an  effect.  Sufficient  labora¬ 
tory  and  field  tests  have  been  made,  however,  to  prove 
the  general  ])ractical  value  of  the  advantages  indicated 
above  by  the  fundamental  theory  and  numerical  examples. 

Closed  vs.  Open  Delta  leith  Singlc-Phdse  or  Three- 
Phase  Load  Alone. — .Since  the  transformer  sizes  will  be 
chosen  for  the  combined  load,  either  component  alone 


Table  II — Wdtacje  Dips  on  Liyhtinij  Phase  for 
.Same  Load  and  SaJne  Sice  of'  Transformers 


Truns- 

foriners 

Connection 

Normal  Load 
Current  .3nu)eres 
Single-  Three- 
Phase  Phase 

Three-Phase  Voltage  Drop  on 
.Starting  Cur-  Lighting  Phase, 
re  tit,  .4  m  {teres  Per  Cent 

37 J-  5  kva 

Closed 

A 

153  5 

12  6 

38  1  16 

<  >pen 

A 

153  5 

12  6 

38  1  24 

371-10  kva 

Closed 

A 

1414 

25  1 

75  2  13 

( )pen 

A 

1414 

25  1 

75  2.46 

371-15  kva. 

C'losetl 

A 

126  1 

37  7 

113  3  07 

<  ipeii 

A 

126  1 

37  7 

113  3.68 

will  be  an  underload  and  the  voltage  drop  will  be  less 
than  that  under  full  load.  For  three-phase  load  only, 
as  might  be  expected,  a  closed  delta  bank  of  a  37^-  and 
two  10-kva.  transformers  could  carry  considerably  more 
load  than  an  open  delta  bank  of  a  373-  and  one  10-kva., 
or  under  the  same  load  the  closed  delta  bank  would  have 
less  voltage  drop  and  voltage  unbalance.  However,  such 
a  comparison  is  obviously  unfair,  since  the  open  delta 
has  20  per  cent  less  total  transformer  capacity.  For  the 
same  total  capacity  properly  distributed,  the  results  with 
one  will  not  be  far  different  from  tho.se  with  the  other. 
It  should  be  noted  that  an  open  delta  bank  consisting  (jf 
one  large  and  one  small  transformer  will  give  much 
better  results  under  three-phase  load  than  one  consisting 


Aspects  of  closed  and  open  delta  connec¬ 
tions  'with  combined  load 

I’ower  factor  of  three-phase  load  has  been  used  as  reference 
bases.  SiiiKle-pha.se  jiower  factor  is  unity.  i..ighting  i>ha.se,  37J 
kva.  transformer  and  kva.  on  power  phases. 

of  two  small  transformers  of.  the  same  size,  since  the 
])ower  factor  current  is  taken  by  the  larger  transformer 
of  smaller  imjiedance. 

Dips  Caused  by  Motor  Starting  Currents. — Assuming 
the  same  three-jihase  load  for  both  open  and  closed  delta, 
with  starting  current  three  times  the  normal  load  current 
and  at  50  jier  cent  power  factor,  the  voltage  drop  on  the 
lighting  phase  (single-phase  load)  is  given  in  Table  II. 
The  dip  is  .somewhat  greater  with  the  o])en  delta  in  these 
cases.  However,  here  again  the  comjiarison  is  somewhat 
unfair  since  the  open  delta  has  less  total  transformer 
ca])acity.  If  the  difference  in  ca])acity  lietween  the  two 
is  added  to  the  larger  transformer  in  the  ojien  delta, 
making  the  total  the  same  in  both  cases,  it  will  be  found 
that  there  is  less  dij)  with  the  open  delta. 

Danger  of  Burnout  if  Larger  Transformer  Fails. — 
W'ith  the  closed  delta,  if  the  larger  transformer  fails,  the 
total  load  is  thrown  ‘across  the  two  smaller  ones  in  series. 
Unless  these  are  of  nearly  the  same  size  as  the  larger 
one.  they  are  almost  certain  to  l)e  damaged  unless  pro¬ 
vision  is  made  to  clear  them  by  fuses,  etc.  With  the 
open  delta  this  occurrence  is  obviously  impossible. 

In  conclusion,  a  combined  three-phase  and  single-phase 
load,  with  the  single-pha.se  load  efjual  to  or  greater  than 
the  three-phase,  may  be  served  to  better  advantage  with  a 
transformer  bank  connected  in  open  delta  than  with  one 
connected  in  closed  delta.  The  o])en  delta  bank  gives 
more  efficient  use  of  transformer  capacity,  less  maximum 
voltage  drop  on  any  ])hase,  less  voltage  unbalance  and 
better  protection  against  burned-jout  transformers  with¬ 
out  introducing  any  material  di. sad  vantages.  It  is  l)e- 
licved  that  its  recognition  is  warranted  not  only  as  a 
temporary  ex])edient  or  makeshift  but  also  as  an  efficient 
and  desirable  type  of  installation  for  not  uncommon 
loads. 
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Eastern  Utilities 

Subjected  to  Ratio  Analysis 

Present  study  of  a  representative  group  of  public 
utility  systems  deals  with  balance  sheet  ratios. 

Reflects  existing  asset  and  liability  position 

By  Robert  Teviot  Livingston 

Assistant  Professor  of  Mechanical  Engineering 
Colnmbm  Vnh’ersity 


PROGRESS  is  often  made  I)y  a  survey  of  the  finan¬ 
cial  and  ojK-ratin^  conditions  as  they  exist  in  any 
industry  at  any  time  and  by  a  comparison  of  the 
conclusions  drawn  fnjm  this  survey  with  the  operation 
of  the  best  companies.  In  this  survey  are  included  155 
o|)erating  utilities  in  the  northeastern  section  of  the 
United  States,  in  the  states  of  New  Hampshire.  Con¬ 
necticut.  New  York,  New  Jersey  and  Maryland,  for  the 
year  1926.  The  companies  ranj^^e  in  size  from  the 
larj^est  metropolitan  system  to  smaller  companies  whose 
revenues  are  around  $50,000  a  year.  Of  the  155 
companies,  42  have  revenues  of  more  than  $1,000,000 
a  year.  They  are  distributed  as  follows:  New  York. 
80;  New  Hampshire,  26;  Connecticut.  23;  Maryland.  17; 
New  Jersey,  9. 

In  the  analysis  the  companies  were  divided  into  classes 
on  the  basis  of  how  their  electricity  is  ])roduced ;  56 
purchase  power,  43  use  water  power.  32  use  steam  and 
24  are  not  differentiated, 

STANn.\Rn  Statistical  Method  Adopted 

In  the  study  the  standard  statistical  method  of  fre¬ 
quency  distribution  is  used  and  in  determining  the 
preferred  {position  the  larger  companies  are  given  more 
weight  than  the  smaller,  in  case  of  doubt.  In  many 
cases  companies  belong  to  two  different  designations,  and 
in  this  case  they  are  classified  on  the  basis  of  how  the 
major  part  of  the  jxiwer  was  obtained. 

This  study  is  not  presented  as  a  theoretical  analysis 
of  the  financial  and  operating  condition  of  the  jniblic 
utility  business  in  the  Eastern  states,  but  rather  as  a 
frank  exposition  of  the  con¬ 
ditions  as  they  exist.  The 
author  draws  no  conclusions 
as  to  the  value  of  the  ratios 
and  costs  obtained,  nor  is 
there  any  criticism  intended 
in  the  case  of  a  company 
which  is  on  the  high  si(le  of 
any  ratio.  Each  operating 
utility  is  so  distinctly  an  inde¬ 
pendent  problem  in  itself  that 
one  cannot  draw  general  con¬ 
clusions  without  knowing  all 
the  conditions  involved. 

In  the  pre.sent  article  ratios 
dealing  with  factors  shown  in 
the  balance  sheet  are  pre¬ 
sented.  Such  ratios  reflect 
e.xisting  assets  and  liabilities 


and  the  relation  between  specific  assets  and  specific  lia¬ 
bilities,  which  enables  one  to  arrive  at  some  conclusions 
relative  to  present  worth.  The  ratios  presented  are : 

I.  The  ratio  of  fixed  capital  plus  work  in  progress  plus  in¬ 
vestments  in  affiliated  companies  to  the  total  assets. 

II.  The  ratio  of  bonds  plus  stock  plus  advances  from  affili¬ 
ated  companies  to  total  liabilities. 

III.  The  ratio  in  dollars  of  bonds  to  the  fixed  capital  plus 
work  in  progress. 

IV.  The  ratio  of  bonds  plus  stocks  plus  advances  from  affili¬ 
ated  companies  to  the  fixed  capital  plus  work  in  prog¬ 
ress  plus  investments  in  affiliated  companies. 

V.  The  ratio  of  current  assets  to  fixed  capital  plus  work  in 
progress. 

VI.  The  ratio  of  current  assets  to  current  liabilities. 

VI  I.  The  ratio  of  stock  to  bonds. 

VIII.  The  ratio  of  preferred  stock  to  total  stock. 

IX.  The  ratio  of  accrued  liabilities  to  total  liabilities. 

X.  The  actual  b(X)k  value. 

XI.  The  net  worth. 

XII.  The  ratio  of  retirement  reserve  to  fixed  capital. 

All  these  ratios  are  or  have  lieen  used  to  a  greater  or 
less  extent  in  analyzing  the  balance  sheet  of  utilities. 
The  fixed  capital  ratio  shows  the  proportion  of  the 
total  assets  of  a  company  which  are  fixed  in  differentia¬ 
tion  to  liquid  or  floating  and  the  bond  and  stock  ratio 
shows  the  same  for  the  liability  side  of  the  sheet.  The 
ratio  of  the  bonds  to  the  fixed  capital  is  an  indication 
of  what  is  behind  the  bonds  and  is  of  more  interest  to 
the  investor  than  to  the  operator.  The  fourth  ratio, 
while  it  is  a  combination  of  the  first  two,  is  of  interest 
since  it  shows  the  relation  of  the  two  fixed  quantities 
to  each  other. 

In  arriving  at  an  approximate  rate  base  for  any  com- 

])any  the  working  capital  is 
sometimes  added  to  the  fixed 
capital.  In  this  survey  the 
current  assets  are  assumed 
to  be  identical  with  the  work¬ 
ing  capital,  as  the  reports  of 
the  various  public  service 
commissions  do  not  subdivide 
the  balance  sheet  in  sufficient 
detail  to  obtain  the  true 
working  capital.  It  is  there¬ 
fore  of  interest  to  know  what 
is  the  ratio  between  the  fixed 
capital  and  the  working  capi¬ 
tal  (or  its  approximate  equiv¬ 
alent,  the  current  assets), 
even  though  the  commission 
will  not,  as  a  rule,  allow 
working  capital  to  be  figured 


The  study  which  comprises  this  and  sub¬ 
sequent  articles,  based  on  a  careful  and 
thorouejh  analysis  of  a  group  of  utility 
properties,  is  meant  to  give  a  picture  merely 
of  tendencies.  Obviously  mathematical 
calculations  alone  fall  short  of  presenting 
an  adequate  measuring  rod  by  zohich  to  gage 
a  diverse  group  of  tttilitics.  It  is  hoped, 
however,  that  the  residts  of  the  study  and 
the  methods  used  may  be  of  interest  to  those 
operating  engineers  and  executives  zvlio  are 
faced  with  similar  problems  to  those  the 
solution  of  lohicli  has  been  here  attempted. 

Editor. 
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Balance  Sheet  Ratios 


■ - All  Companies - . - Hydro  . — ^ — ■ — > 

Preferred  Number  Preferred  Number 


Ratio 

Position 

Range 

of  Cases 

Position 

Range 

of  Cases 

Fixed  capital  -t-  work  in  pron- 
re.s8  +  invest. /total  assets. 

89 

82-94 

127 

88 

83-93 

31 

Bonds  -i-  stocks  -(-  advances 
from  affiliates/total  liabil¬ 
ities . 

78 

72-88 

124 

71-89 

35 

$  Bonds/I  fixed  capital  -f 
working  progress . 

45 

30-60 

106 

60 

29 

Stocks  -F  bonds  F  advances 
from  aililiates/fixed  capital 
+  etc . 

95 

85-105 

144 

105 

85-105 

43 

Current  assets/fixed  capital  -F 
«  ork  in  progress . 

8 

5-10 

150 

7 

3-14 

29 

Current  assets/current  lia¬ 
bilities . . 

125 

152 

100 

23 

Total  stocks/bonds . 

60 

-130 

98 

60 

-100 

29 

Preferred  stock/total  stock 

68 

55 

65 

60-70 

22 

Accrued  liabilitiee/total  lia¬ 
bilities .  0.5-2.  3  90 


Book  value. 

$120  $IOO-$I60 

70 

$125  $I08-$I35 

43 

Net  worth . 

Retirement  reserve  /  fi xed 

$160 

59 

$160 

42 

capital . 

2-12 

127 

Preferred 

Position 

-  Steam  — 

Range 

Number  Preferred 
of  Cases  Position 

Purohaj»e  - 

Ranflte 

Number 
t)f  Cases 

Remarks 

85 

77-93 

24 

91 

79-94 

76 

Increases  slightiv 

63-83 

29 

80 

79-89 

75 

with  siie. 

.Size  ni»  apparent 

18 

50 

46 

effect. 

Wide  spread 

90 

80-100 

30 

95 

70-115 

55 

8 

6-17 

30 

9 

6-18 

73 

180 

30 

60 

56 

Enormous  range,  fig- 

60 

22 

85 

60-130 

39 

urea  are  ver>’  ap¬ 
proximate. 

Many  alxive  values 

45 

12 

14 

jriven. 

Few  caj»es,  doubtful 

ratios. 

-No  difference  with 

$105 

$I05-$I55 

I  23 

$135 

$I08-$I45 

44 

type  of  company. 

$160 

23 

$160 

43 

Many  much  higher. 

Small  companies  are 
hilcb,  new  and 
larire  ones  low. 


merely  as  a  percentage  of  the  fixed  capital.  Many  jteople 
today  still  judge  a  company  very  largely  by  the  relation 
between  the  current  assets  and  the  current  liabilities,  and 
while  this  ratio  has  little  real  significance  in  the  utility 
business  in  contrast  to  an  industrial  organization,  it  is 
here  presented.  This  ratio  is  designed  to  show  at  any  in¬ 
stant  the  ability  of  a  company  to  meet  its  immediate 
obligations  without  additional  financing  and  without  dis¬ 
turbing  its  capital  structure. 

In  this  survey  all  stock  is  considered  as  being  of  $1CX) 
par  value :  this  is  done  merely  in  order  that  the  various 
companies  may  he  compared.  Book  value  is  defined  as 
the  sum  of  the  surplus  and  the  figure  at  which  the 
common  stock  is  carried,  divided  by  the  number  of 
shares  of  stock.  The  net  worth  is  defined  as  the  sum 
<jf  surplus,  re.serves  and  common  stock  divided  by  the 
number  of  shares  of  stock.  The.se  ratios  are  indicative 
of  the  value  of  the  stock  and  are  useful  to  the  investor 
as  a  guide  and  also  of  great  interest  to  the  management. 

In  the  table  above  is  presented  the  data  classified  as 
previously  mentioned.  Under  each  classification  is  given, 
first,  the  preferred  j)osition ;  second,  the  range  of  prob¬ 
ability,  and,  third,  the  number  of  cases.  Where  data 
were  not  obtained  and  where  no  definite  conclusion.s 
could  be  drawn  the  space  has  l)cen  left  blank. 

The  basic  data  were  taken  from  the  rejiorts  of  the 
various  public  service  commissions,  and  where  necessary 
and  possible  all  data  were  rearranged  to  conform  as 
nearly  as  iK)ssible  with  the  system  prescribed  by  the  pub¬ 
lic  service  commission  of  New  York  state.  No  attempt 
has  been  made  in  this  survey  to  evaluate  the  conclusions 
drawn  nor  to  explain  why  the  values  agree  with,  or 
differ  from,  the  accepted  figures.  In  many  cases  there 
is  such  a  wide  variation  in  the  figures  used  that  a  very 
few  companies  having  similar  ratjos  have  determined  the 
l)referred  position.  From  a  true  statistical  point  of 
\iew  many  of  the  figures  reported  are  unwarranted 
because  of  this  reason.  However,  as  this  is  only  a  sur¬ 
vey.  the  figures  are  presented  and  appropriate  notations 
inform  of  such  conditions. 

In  the  next  article  of  this  series  the  various  ratios  of 
the  income  statement  and  the  ratios  between  the  income 
statement  and  the  balance  sheet  will  be  presented. 


Preparation  and  Control  of 
Improvement  Budgets 


Bv  E.  C.  Stonk 


System  I)evclof>meut  Mauaycr  DuqtiesHC  Lujht  Company 


The  preparation  and  control  nf  the  improvement 
budgets  for  the  Duquesne  Light  Company  are  under 
the  direction  of  the  system  development  department, 
which  is  responsible  for :  ( 1 )  Producing  a  satisfactory 

budget  for  e.xecutive  apjiroval  each  year,  and  (2)  exercis¬ 
ing  such  control  as  necessary  to  make  sure  that  the  author¬ 
ized  funds  are  spent  as  proposed  by  the  approved 
budgets.  This  department  is  similarly  res|M)nsible  for 
handling  the  im})rovement  budgets  of  closely  associated 
comj)anies. 

Although  the  system  development  de])artment  is  di¬ 
rectly  res])onsihle  for  the  preparation  of  improvement 
budgets,  they  represent  when  completed  the  combined 
best  judgment  of  all  interested  parties. 

The  successive  steps  involved  in  the  preparation  and 
ajiproval  of  an  improvement  budget  are  shown  graphically. 

Calculation  of  Rkturn 

Determination  of  the  money  available  for  return  on 
the  additional  investment  is  obviously  neces.sary  to  main¬ 
tain  a  sound  financial  condition.  Estimates  of  the  ex¬ 
pected  revenue  and  operating  ex|)enses  are  obtained  from 
the  sales  and  operating  departments  respectively.  The 
difTerence  represents  the  gross  income  from  which  the 
return  on  the  investment  can  be  calculated.  The  increase 
which  this  estimate  shows  over  the  previous  year  gives 
the  amount  which  will  lie  available  for  return  on  the  addi¬ 
tional  investment.  This  amount,  plus  a  renewal  and  re¬ 
placement  fund  that  will  accrue  during  the  year,  gives 
an  approximate  total  figure  for  which  the  budget  must 
be  set  up. 

With  a  tentative  construction  program  showing  the 
maximum  to  be  included  in  the  budget  and  the  e.stimated 
amount  of  revenue  available,  a  series  of  conferences  of 
representatives  of  all  interested  departments  is  held  under 
the  leadership  of  the  system  development  department. 
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where  the  order  of  importance  of  the  proposed  projects 
is  established.  The  final  Imd^et  program  includes  work 
agreed  upon  as  of  vital  ini]M)rtance  and  requires  an 
expenditure  not  inconsistent  with  the  increased  earning 
power  expected. 

There  are  some  exi)enditures  which  cannot  he  con¬ 
cretely  determined  when  the  budget  is  i)re])ared.  Chief 
among  these  are:  (a)  Certain  renewals  and  replace¬ 
ments  which  may  he  necessary  because  of  unforeseen 
events  and  work  connected  with  municipal  im])rovements 
on  which  sjuxilic  information  cannot  be  obtained;  (b) 
new-business  connections  which  are  not  known  until  the 
contract  is  signed,  and  (c)  o])erating  emergencies. 

After  using  every  jxjssible  means  to  reduce  all  j)rojects 
to  concrete  ex})en(littires.  it  has  been  found  that  a  cer¬ 
tain  amount  per  year  is  re(|uired  which  cannot  be 
anticipated  in  detail.  Of  this  amount  about  56  per  cent 
is  for  new-business  appropriations.  13  ])er  cent  for  o])erat- 
ing  emergencies.  12  ]x*r  cent  for  munici])al  im])rovements, 
7  per  cent  for  distribution  and  5  per  cent  for  substations. 

PRKI’ARATIOX  OF  FiXAL  Ih  uCKT 

After  all  the  interested  parties  have  agreed  upon  the 
e.x.'ict  make-tip  of  the  budget,  the  jilanning  division  of  the 
system  develojmient  deiiartment  comjiiles  the  final  draft 
for  executive  approval.  This  is  made  up  of  the  following 
essential  parts:  (a)  Summary  of  projects  and  total  of 
budget:  (b)  estimated  cash  recjuirements  and  estimated 
rate  of  return  on  proposed  additions:  (c)  scope  of  ]iro- 
IKtsed  |)rogram ;  (d)  estimated  income  and  fixed  capital 
on  completion  of  budget:  (e)  source  of  funds;  (f)  com¬ 
parison  with  jirevious  budgets,  and  (g)  summary,  includ¬ 
ing  detailed  cost  of  jiroposed  jirojects. 

The  control  of  authorized  improvement  budgets  in¬ 
volves  both  financial  and  physical  contrftl.  In  order  to 


Procedure  to  be  followed  in  securing 
authorization  of  improvement 
budget  projects 


understand  the  methods  used,  it  is  necessary  to  be  ac- 
(juainted  with  the  routine  under  which  the  sj^ecific  proj¬ 
ects  are  handled.  Engineering  control  is  maintained  by 
the  issuance  of  an  engineering  order  which  defines  the 
scope  and  starts  the  work  on  each  jiroject,  and  by  the 
checking  of  the  official  estimate  upon  which  authority  for 
construction  is  asked.  Financial  control  is  maintained 
through  (a)  a  budget  ledger,  in  which  each  s])ecific  ap- 
])ropriation  is  set  up  and  is  charged  against  the  proper 
budget  project,  so  that  the  exact  state  of  commitments 
and  ttnassigned  funds  under  each  budget  is  kiKiwn  at  all 
times,  and  (b)  the  receiving  of  field  reports  from  the 
construction  forces  showing  the  relation  between  esti¬ 
mates  and  exjienditures  and  the  probability  of  over-run. 


Steps  1  and  2  in  the  preparation  of  the  im provement  budget 


Peak  Load  and  Capin'itj/  Rtport. —  Imme- 
»liately  followiiifr  oach  De<-enib«T.  during 
whioh  the  hiKhest  .‘systeni  peak  load  of  the 
year  u.sually  occurs,  the  annual  t)eak  load 
and  cajiacity  report  is  compiled  from  ioad 
dat.'i  obtained  in  the  meters  in  various  sta¬ 
tions.  The  loading?  and  capacity  of  every 
essential  piece  of  equipment  and  every  line 
are  triven  either  in  praph  or  tabular  form. 
In  the  past  the  loadintr  in  districts  requir- 
inp  additions  has  been  so  far  from  satura¬ 
tion  that  very  few  load  surveys  have  been 
required.  But  in  the  future  it  is  i)robable 
that  load  surveys  will  deserve  more  atten¬ 
tion. 

Expected  Loads. — On  the  basis  of  data 


from  the  peak  load  and  capacity  report, 
together  with  available  previous  load  data 
from  which  estimated  rate  of  Rrowth  may 
be  obtained,  and  from  load  .surveys  where 
made,  estimates  are  set  up  showing  the 
loads  expected  on  every  piece  of  apparatus 
on  the  system  at  the  time  when  the  budget 
program  will  be  completed.  From  the  esti¬ 
mated  increases  in  connected  load  as  fur¬ 
nished  by  the  sales  department,  and  the 
"u.se  factor”  determined  from  analy.ses  of 
actual  loads,  developed  from  connected  loads 
in  the  past,  the  .system  peak  load  is  esti¬ 
mated  for  various  conditions  of  business 
activity.  In  general,  it  has  been  found  that 
the  actual  .system  peaks  have  fallen  between 


the  values  established  from  eight-year, 
average-year  and  maximum-year  use  fac¬ 
tors.  It  is  assumed  that  future  loads  will 
lie  between  the  .same  limits. 

Scope  of  Projects. — Based  on  data  ob¬ 
tained  as  mentioned,  engineering  studies  are 
made  to  determine  the  best  method  of  sup¬ 
plying  the  necessary  additional  capacity  and 
of  replacing  etiuipment. 

Preliminorp  Estimates  on  Proposed  Proj¬ 
ects. — A  list  of  all  proposed  projects  with 
the  preliminary  scopes  thereof  is  forwarded 
to  head(iuarters,  which  prepares  estimates 
on  all  i)rojects  submitted.  On  completion 
these  are  turned  back  to  the  planning  divi¬ 
sion  of  the  system  development  department. 
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«Hrect  line  with  tlie  wires  but  is  off  to  one  side,  that  the  wires 
do  not  go  through  a  hole  in  the  tree,  but  all  branches  below  and 
at  the  same  level  with  the  wires  are  cut  off  and  branches  which 
«'verhang  the  wires  are  trimmed  to  clear  by  10  ft.,  or  as  nearly 
10  ft.  as  i)racticable.  depending  on  the  diameter  of  the  limbs.  In 
cases  where  the  trunk  of  the  tree  is  in  line  with  the  poles  and  a 
V  is  trimmed  in  the  center  of  the  tree  for  the  wires  each  side 
of  the  V  shall  be  trimmed  as  just  described. 

Film  trees  and  other  hardwotxl  trees  which  branch  in  similar 
fashion  shall  be  trimmed  as  described  for  softwood  trees. 

Poles  should  be  arranged  to  offset  the  wires  from  the  center  of 
hard  maple  and  evergreen  trees.  If  it  is  then  impracticable  to 
trim  as  described  for  softw(Kxl  trees,  the  branches  shall  be 
trimmed  for  a  specified  clearance  in  every  direction  from  the 
wires,  this  clearance  to  be  as  great  as  practicable  and  to  be  incor- 
ixjrated  in  the  right-of-way. 

No  small  trees  shall  be  left  growing  under  the  line  with  the 
exception  of  fruit  trees  which  will  permanently  clear  the  wires 
with  practically  no  trimming.  No  small  trees  of  any  kind  at  the 
side  of  the  line  shall  be  left  except  with  the  understanding  that 
they  shall  be  trimmed  in  the  future  as  described  above.  In  special 
cases,  trees  may  be  left  with  the  understanding  that  they  are  to 
Ixf  replaced  with  other  trees  set  further  back  and  that  they  are 
to  be  cut  down  after  a  specified  number  of  years  to  be  stated 
in  the  right-of-way. 

Side  arming  shall  not  be  used  unless  absolutely  necessary  and 
shall  be  limited  to  the  standard  four-pin  crossarm.  No  use  shall 
lx-  made  of  six-pin  sidearms  to  clear  trees. 

In  cases  where  it  may  be  necessary  to  drop  crossarms  several 
feet  below  tops  of  pc)les  to  clear  under  trees  at  residences  having 
service  drops  crossing  the  road  from  telephone  leads  on  the  op¬ 


internal  defects  and  slot  sections  beinjf  tested  for  break¬ 
downs  to  ground. 

The  high-frequency  test  consists  of  sending  a  high 
voltage  (one-third  of  the  final  ground  test  voltage)  to 
each  individual  coil  so  that  if  the  final  ground  test  is 
22.000  volts  each  single  coil  would  have  7,300  volts 
impressed  upon  it.  A  static  voltmeter  is  used  up  to 
3,500  volts  and  above  that  the  spark  gap  is  used  to  meas¬ 
ure  the  voltage  in  effect  on  the  coil. 

The  current  passing  through  each  turn  of  the  coil 
searches  out  weak  spots  and  sets  up  a  magnetic  field. 
This  field  acts  as  a  radio-sending  station,  to  which 
meters  may  be  tuned  in  to  indicate  defects  in  the  coil. 

After  the  high-frequency  test  each  coil  side  is  tested 
to  ground  by  incasing  the  block  section  in  metal  sheaths 
extending  to  within  1  in.  of  the  Ixml  at  each  end  and  the 
test  applied. 

The  value  of  this  preventive  test  to  repairmen  means 
insurance  from  trouble  and  is  particularly  valuable 
where  there  are  difficult  bends  in  the  coil  or  for  high- 
voltage  coils.  When  the  high  frequency  test  is  applied 
before  and  after  insulating,  the  final  test  is  reduced  to 
85  per  cent  of  the  first  test. 
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Defects  in  bindings  of  coils  may  be  determine d  by  high  frequency  test 

Tests  for  internal  defects  are  made  previous  to  ground  test  of  slot  sections 


Rural  Line  Tree  Trimming 

After  some  not  altogether  smooth  experience  with 
t  the  rigid  policy  on  rural  lines  that  all  trees  in  the 
s])ace  Ijetween  vertical  lines,  10  ft.  on  each  side  of  the 
wires,  must  be  cut  and  that  no  branches  may  overhang 
or  extend  into  this  space,  a  Middle  West  utility  found 
some  nKxlifications  advisable.  Where  it  is  jiossible,  with¬ 
out  difficulty,  the  rule  is  enforced,  but  in  cases  where  ft 
is  im])racticable  to  cut  and  trim  for  this  clearance,  par¬ 
ticularly  in  front  of  residences  and  schools  and  along 
pa.sture  fields  where  trees  shade  stock,  and  along  state 
highways  where  the  state  has  jurisdiction  of  trees  on  the 
highway  side  of  the  fence,  this  clearance  may  be  modi¬ 
fied.  with  the  ajqiroval  of  the  engineering  department,  as 
follows : 

Where  both  hardwood  and  softwotid  trees  are  growing,  the 
softwtKKl  trees  should  be  cut  and  hardwood  trees  which  cannot 
he  cut  shall  be  trimmed  as  described  below. 

Where  it  is  impracticable  to  cut  all  of  the  softwood  trees,  those 
remaining  shall  be  so  trimmed,  where  the  tree  trunk  is  not  in  a 


posite  side  arrangements  may  be  made  with  the  telephone  company 
for  a  clearance  contact  on  the  top  of  the  ix)le.  If  the  telephone 
crunpany  objects  to  placing  its  service  drop  over  the  lead  the 
wires  may  be  insulated  by  splicing  in  a  suitable  length  of  tree  wire. 

Preventive  Test  Indicates 
Winding  Weakness 

By  a.  C.  Roe 

W cstinghouse  Electric  S'  Manufacturing  Company 

The  presence  of  weak  spots  in  the  windings  of  coils 
t)f  rotating  electric  apparatus  may  be  detected  with 
virtual  certainty  by  a  new  system  of  high-frequency 
testing.  Weak  spots  which  ordinary  testing  does  not 
indicate  may  be  determined  by  the  preventive  method 
which  the  Westinghouse  Electric  &  Manufacturing 
Company  uses  for  testing  all  stator  coils  .shijq^d  to 
repairmen  in  the  field,  the  renewal  coils  being  tested  for 
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Line-Labor  Turnover  Reduced 
by  Training  Employees 

By  a.  D.  Clark 
General  Superintendent  of  Line.- 
IVestehester  Lighting  Company 

Due  principally  to  the  employment  of  so-called 
“floaters,”  the  labor  turnover  of  linemen  employed 
by  the  Westchester  Lighting  Company  exceeded  ()0  ]>er 
cent  |)er  annum  at  one  time.  As  a  corrective  measure 
a  linemen’s  school  has  been  established  to  train  resident 
labor  to  do  the  desired  class  of  work.  Aside  from 
aiding  in  the  establishment  of  a  well-chosen,  well-trained 
and  stable  personnel,  this  school  affords  an  excellent 
opportunity  for  standardizing  on  methods  of  safety  and 
of  construction,  resulting  in  fewer  accidents  and  better 
workmanship.  The  equipment  consists  of  a  full-sized 
model  distribution  system  (see  opposite  page),  complete 
in  every  detail  as  to  joints,  dead  ends,  transformers. 


r  ull-sized  model  of  pole  type  sectionalizing 
suite  hes 

street  light  brackets,  traffic  units,  primary  circuits,  series 
circuits,  secondary  circuits,  services,  aerial  cable.  ])ot- 
heads,  guys,  etc.,  together  with  a  display  of  every  type 
of  tool  and  ai)pliance  used  in  the  work,  all  being  con¬ 
tained  in  a  large  room  and  used  for  demonstrations  in 
connection  with  lectures.  In  a  nearby  yard  is  a  similar 
model  distribution  system  where  students  actually  per¬ 
form  the  climbing  work  prescribed  by  the  course. 

A  new  employee  in  the  line  department  enters  as  a 
third-grade  lineman’s  helper  and  works  on  a  gang  three 
months,  after  which  time  he  is  subject  to  a  one-week 
course  of  in.struction  in  the  school.  .Xside  from  the 
routine  subject  matter  jirescribed  by  the  course,  lectures 
on  practical  application  are  given  by  the  various  super¬ 
intendents  and  safety  instructions  are  given  by  safety 
directors.  The  procedure  gives  the  emjdoyee  an  oppor¬ 
tunity  to  fir.st  observe  the  work  and  then  to  be  instructed 
in  the  elementary  ])hases  by  men  of  wide  experience. 
Contact  with  the  superintendents  tends  to  .arouse  the 
man’s  enthusiasm  and  interest. 

.At  the  completion  of  the  first  grade  of  the  course  the 
man  is  promoted  to  a  second-grade  lineman’s  hel|>er.  if 
he  attains  a  satisfactory  ])ercentage  in  his  class  work, 
inul  is  recommended  for  promotion  by  his  foreman  and 
sn])erintendent,  and  so  on  to  higher  grades. 


The  success  of  the  school  may  lie  gaged  by  the  fact 
that  the  labor  turnover  gradually  decreased  from  60  per 
cent  to  47  jier  cent  for  the  year  1927  and  to  21^  jier 
cent  for  the  year  1928.  The  average  number  of  em¬ 
ployees  during  1928  totaled  608.  Another  outstanding 
accomplishment,  also  credited  largely  to  the  school,  is 
that  23  per  cent  more  work  was  done  in  1928  than  was 
done  in  1927,  with  an  increase  of  only  2  per  cent  in 
personnel. 

Electrochemical  Industries  Increasing 

IXDUSTRI.ALISTS  producing  chemical  and  metallur¬ 
gical  products  and  jiower  companies  seeking  new 
uses  for  electricity  can  hardly  afford  to  overlook  the 
jirogress  of  electrochemists  and  r’ectrometallurgists  if 
they  are  going  to  keep  abreast  with  developments. 
sketchy  picture  of  the  extent  to  which  electricity  is  being 
applied  in  these  fields  was  presented  by  Dr.  Colin  G. 
Fink,  secretary  of  the  .American  Electrochemical  Society, 
before  the  New  A^ork  section  of  the  A.I.E.E..  recently. 

fie  reported  that  1.000,000  tons  of  electrolytic  copper 
is  now  being  produced  per  year  and  that  a  production 
of  2.000.(XX)  tons  may  be  expected  shortly  Ijecause  of 
the  demand.  English,  Belgian  and  .African  plants  are 
expanding  rapidly  to  utilize  the  enormous  cop{)er  re¬ 
sources  of  the  Belgian  Congo  and  Cape  Colony.  Re¬ 
search  in  copper  refining  has  i^ermitted  reducing  the  |xi- 
tential  drop  per  cell  to  0.18  volt.  .A  higher  operating 
tem])erature  (55-60  deg.  C.)  and  a  higher  concentration 
of  sulidiuric  acid  (200-250  grams  per  liter)  helj^d. 

Si.xty  tons  of  chlorine  are  l)eing  produced  electrolyti- 
cally  ]XT  day  at  the  Westvaco  Chlorine  Products  Com- 
])any  plant  in  Charleston,  W.  \'a.,  using  the  A’orce  unit. 

Pure  aluminum,  whij:h  does  not  corrode  and  is  not  at¬ 
tacked  by  dilute  hydrochloric  acid,  is  being  made  elec¬ 
trically  by  the  .Aluminum  Conqiany  of  .America  at  .Al- 
vida,  on  the  Saguenay  River.  Carborundum  and  alun- 
dum  are  ll^'K»^*produced  electrically  to  the  extent  of 
1(X).(XX)  tons  a  year  in  the  United  States  and  Canada. 

Electrolytic  iron  pipe  has  been  made  at  Grenoble. 
France,  for  twelve  years.  It  is  very  pure  and  homogene¬ 
ous.  Dr.  Fink  expressed  the  opinion  that  he  cannot  see 
how  other  iron  ]fii)e  can  compete  with  it. 

Seven  hundred  electric  steel  furnaces  are  being  oper¬ 
ated  in  the  United  States  and  Canada,  one  having  the 
stupendous  rating  of  60  tons  and  20.000  kva.  The 
Soderberg  continuous  electrode  which  is  formed  as  re- 
(luired  was  referred  to  as  a  very  remarkable  development. 
.At  i>resent  there  are  5,(X)0  kw.  in  Ajax-Northrup  high- 
frequency  furnaces  melting  brass  and  Dr.  fAnk  pro])he- 
sied  that  this  tyjje  may  overtake  arc  furnaces. 

Electrolytically  deposited  co])])er  and  graphite  makes 
excellent  oilless  bearings.  Dr.  Fink  ])ointed  out.  By  tak¬ 
ing  great  jiains  to  assure  a  pure  electrolyte,  one  plant  is 
producing  1 .000  tons  of  electrolytic  zinc  a  day,  Berylium 
(added  in  small  quantities  to  add  strength  to  steel)  is 
also  produced  electrically. 

.A  new  development  of  the  Eastman  Kodax  Company 
having  great  possibilities  is  the  electro<le]H)sition  of  rublxr. 
Chromium  plating  has  come  into  i)articular  (wominence 
where  a  hard  durable  finish  that  can  withstand  corrosion 
is  needed.  While  its  reflectivity  is  only  82  ])er  cent  of 
freshly  polished  silver,  it  is  130  jxr  cent  of  silver  after 
the  latter  is  exj)osed  only  a  short  time  to  tarnishing. 
.Aluminum  is  now  Ixing  plated  with  chromium,  thus  ])er- 
mitting  a  light  metal  to  lx  used  where  a  durable  finish 
is  required. 
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Progress  in  Electric 
Brass  and  Copper  Annealing 

Rapid  pro^^ress  is  l)eing  made  in  tlie  annealing  of 
non-ferrous  metals  electrically  in  Connecticut, 
according  to  a  paper  by  Jewett  F.  Schrumn.  W'aterhury. 
before  the  recent  industrial  electric  heating  conference 
at  Cambridge,  Mass.  One  industrial  plant  will  shortly 
have  nine  electric  furnaces  in  service  with  a  total  con- 
tiected  heating  l<jad  of  1.770  kw.  Box  ty])e  furnaces  are 
maiidy  used  for  brass  annealing  in  this  establishment, 
with  an  inside  length  of  17  ft.,  a  width  of  4.5  ft.  and  a 
height  of  18  in.  to  the  spring  of  the  arch.  One  such 
furnace  has  iK^en  in  almost  continuous  operation  ten 
hours  a  day  for  five  years  at  a  chamber  temperature  of 
l.ibO  deg.  F.  without  coil  burnout  or  any  other  furnace 
maintenance  exjiense.  By  the  use  of  selective  load  con¬ 
trol  the  production  of  one  furnace  in  annealing  yellow 
brass  tubing  has  been  increased  from  18.2  to  20  lb.  per 
kilowatt-hour,  and  still  further  improvement  in  contro' 
design  has  brought  the  output  to  24  lb.  jier  kilowatt-hour 
in  the  comjiany’s  latest  hirnaces.  Pickling  has  been 
reduced  to  one-fourth  of  that  jireviously  required.  These 
furnaces  anneal  brass  tubing  at  a  cost  of  $2  to  $2.50 
less  than  wood-fired  furnaces  and  result  in  a  return 
of  about  50  per  cent  on  the  furnace  investment,  .\nother 
Connecticut  manufacturer  rejiorts  annealing  .30  to  40  lb. 
of  brass  per  kilowatt-hour  in  a  150-kw.  countertlow 
recuperative  furnace. 

A  manufacturer  of  copper  tubing  for  refrigerator  and 
automobile  use  saves  $5  per  ton  in  ojierating  e.xpen.scs 
for  bright  annealing  by  tbe  sub.stitution  of  120-kw. 
water-seal  electric  furnaces  for  gas-fired  units.  There 
has  lK*en  no  maintenance  cost  for  four  years  with  the 
electrics,  which  oj)erate  at  1.300  lleg.  F.  'I'hc  furnace 


chambers  are  37  in.  in  diameter  by  5  ft.  high.  The 
cost  of  electricity  i)er  ton  of  material  treated  is  several 
dollars  less  than  the  former  gas  cost  and  the  maintenance 
saving  is  striking,  since  in  the  gas  installation  the  re])air 
charges  ran  for  some  months  above  the  average  fuel 
cost. 


Power  Requirements 
of  Electric  Doughnut  Kettles 

Four  15-kw.  doughnut  kettles  are  now  in  use  at  the 
plant  of  the  Cushman  Baking  Company,  I.ynn,  Mass., 
which  employs  electric  heat  in  all  its  production.  The 
power  requirements  are  given  in  tbe  accompanying  table. 
In  tbe  latest  design  of  kettle,  switches,  cutouts  and 


Data  oil  II 

OlUjIlllllt  1 

Kettles 

I  >oughnur> 

rullers 

Size  of  kettle . 

24  in.  \  34  in 

24  in.  \  34  in. 

Coiiiieeted  load,  kw  each . 

15 

15 

Fat  rapacity,  11> 

225 

225 

Kilowatt-hours  to  heat  to  375  deK.  F 

10 

10 

Time  to  raise  heat  from  room  temperature,  miii 

40 

40 

Power  reiiuired  to  maintain  tem|>erature  at 

400  deg.  F.,  kw . 

2  7 

2  7 

Weight  in  ounces  per  dozen  frie<l 

21  75 

18 

Fat  absorption  in  ounces  per  dozen 

4 

2.  5 

Time  in  hot  fat,  minutes  .. 

2 

3 

Number  in  fat  at  one  time,  dozen  . 

5 

<>  5 

Capaoity  in  dozens  per  hour 

125-1 50 

375 

automatic  contactors  are  located  at  tbe  front  in  tbe  outer 
shell.  It  is  estimated  that  a  saving  of  27  per  cent  in 
grease  over  the  fuel-fired  type  is  realized  by  electric 
frying.  The  installation  was  made  by  the  Fdison  Electric 
.Appliance  Conq)any.  Inc. 


Commission  Viewpoint  on  Service 

By  F.  n.  AIorris 

Chief  liiuiinccr  Board  of  Railroad  Coiinitissiouers,  State  of  .\orth  Dakota* 


b'.l\ \’1C1*7’  as  we  of  the  regulatory  bodies  see 
O  it  .  .  .  is  an  act  of  sup])lyi;ig  .some  general 

demand.  ...  at  reascuiable  rates  and  in  a  man¬ 
ner  to  .satisfy  the  customer. 

Xot  to  e.xceed  5  ])er  cent  of  the  so-called  service 
])roblems  have  any  excuse  in  reaching  us  for  investi¬ 
gation.  Of  these,  another  3  per  cent  could  well  be 
.settled  by  your  contact  man. 

'I'here  is  no  excuse  .  .  .  for  a  complaint  re¬ 

garding  accuracy  of  meter  indications  to  reach  us. 
Settle  that  com])laint  within  24  hours  of  its  incep- 
ti(m  and  make  the  com])lainant  your  friend. 

You  are  concerned  in  getting  the  maximum  rev¬ 
enue  ])ossible  from  your  distribution  network.  AOu 
should  figure  out  the  most  liberal  rule  possible  of  ap¬ 
plication  to  extensions  outside  cor])orate  limits  and 
.so  apply  the  rule  that  your  pros])ective  consumers 
will  s<*e  your  viewpoint  and  its  ecjuity.  and  not  come 
to  the  regulatory  body  for  a  hard  and  fi.xed  rule. 

Some  companies  insist  that  the  refrigerator  is  a 
power  appliance,  .some  that  it  rates  the  same  cotisid- 
eration  as  a  stove,  and  others  that  it  does  not  rate 

*I£xeerf'ts  from  address  to  Enqineerituf  Coiiferenee.  Xori 


anything  different  from  the  wasliing  machine  am 
thus  goes  on  lighting  schedule.  'I'he  jiroblem  will 
not  long  be  kejit  from  us  if  you  men  do  not  get 
together. 

Incorrect  billing  conqilaints  should  never  reach 
the  regulatory  IxKly.  Where  is  your  contract  man  ? 
Wherein  did  he  fall  down  when  he  contracted  to 
sell  the  patron  service? 

Errors  of  book-kee|)ing  should  not  creep  in 
why  is  not  the  whole  matter  settled  on  tbe 
spot  when  the  fir.st  "howl”  arises?  It  is  ])ure  child¬ 
ishness  to  let  a  complaint  of  this  kind  reach  the 
regulatory  body  and  indicates  that  something  is 
wrong  in  administration  somewhere. 

One  of  the  most  inqiortant  service  problems  aris¬ 
ing  before  you  now  concerns  radio  interference,  and 
you  men  must  attack  it  on  a  broadminded  basis  or 
you  will  have  stringent  legislation  i^as.sed  by  state 
legislatures. 

Service  ])roblems  should  be  st'ttled  by  yourselves 
at  their  ince])tion  and  kept  awa}*  from  the  regula¬ 
tory  body  excejg  as  a  last  resort. 

Central  Electric  Association. 
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,Aufomaific  O.C.B. 


Interrupt  14.%000  kva.,  single  phase,  on  66-kv 
circuit.  Used  between  potential 
transformers  and  buses 


66-kv.!ines  fo 
Drotvosbvrg  SubsktHon 


66-k^  /m«s  by 
Colfax  i^ower  5loifio. 


ww 


\N\f\i 


Proposed  fused  X 
Pofenha:  Iransforrrers 


By  B.  M.  Jones  and  E.  H.  Coxe,  Jr 

PiKiucsiu’  Light  Coni/^auy.  Pitlsl'iirgh,  Pa. 


Povver 

transformers 


UXTII.  recently  the  Diuiuesne  Company  had 

obtained  ])otential  for  the  operation  of  directional 
relays  protecting  66,000-volt  lines  from  potential 
transformers  connected  to  the  22.(XX)-  or  11,000-volt 
buses  in  the  stations  involved,  and  since  there  are  no  sta¬ 
tions  on  the  system  used  for  6^)-kv.  switching  alone  this 
was  always  possible. 

It  was  found,  however,  that  under  certain  conditiotts 
of  system  operation  proper  6f)-kv.  ground  protection  was 
not  possible  without  the  use  of  a  source  of  relay  ])otential 
from  the  66-kv.  lines  or  buses  themselves.  Potential 
transformers  having  a  ratio  of  600/1  are  therefore  being 
installed  on  each  (S(^)-kv.  bus  section  in  all  substations  on 
the  company’s  high-tension  ring.  The  transformers  are 
connected  from  each  phase  to  ground,  the  system  being 
o])erated  with  a  66-kv.  neutral  grounded  through  63-ohm 
resi>tors  at  each  power  station.  Power  station  trans¬ 
formers  are  connected  1 1  kv.  delta  to  66  kv.  star. 

Experience  has  shown  it  t(^  he  undesirable  to  connect 
potential  transformers  to  a  station  bus  without  a  protec¬ 
tive  device  of  some  kind  on  the  high-tension  side,  and 
also  that  it  is  somewhat  ini])ractical  to  fuse  them  low 
enough  to  protect  the  transformers  themselves  from 
damage  due  to  internal  or  secondary  trouble.  Attempts 
to  accomplish  the  latter  have  resulted  in  unjustified  loss 
of  protection  or  opening  of  circuit  breakers  on  several 
occasions  on  the  22- 
and  1 1  -kv.  systems  due 

(luring  system  (listurl/ 


I  0  q.i:  e  r  ana 
s u h s t  at  i  o  n 
c  0  n  n  e  c  tions 
for  fu.se  test.s 
and  fu.se  in¬ 
stallations 


liquiil  fuse  was  quite  satisfactory  despite  its  original  and 
renewal  cost.  An  88-kv.,  lOO-amp.  glass  tube  case  con¬ 
taining  a  lU-amp.  fuse  link  and  mounted  vertically  on 
pin  insulators  set  at  45  deg.  was  proposed  for  the  poten¬ 
tial  transformer  protection. 

Before,  however,  adopting  this  fuse  as  standard  it  was 
determined  to  make  short-circuit  tests  in  order  to  learn 
its  interrupting  ability  at  39  kv.,  the  voltage  to  neutral 
of  the  Iitj-kv.  system,  inasmuch  as  this  information  was 
not  available.  The  tests  were  made  after  midnight  at 
Wilmerding  substation,  the  scene  of  previous  comi)re- 

hensive  22-kv.  oil  cir- 
vr  cuit  breaker  and  ]M)le 

I  top  switch  interrupting 

1^  1  capacity  tests.  There 

f  Y  ^  *  was  here  available  a 

^  area  and  an  extra  I)t)- 

kv.  oil  circuit  breaker 
suitable  for  applying 
^  '  short  circuits  to  the 

fuses  and  for  auto- 
V  I  matic  protection  in 

case  of  fuse  failure. 
\  *'  ^  fuses  to  lie  tested 

'  -  X  were  mounted  in  a 

i-  '  '  fuse  holder  of  the  tyi)e 

•  V’  *  Z  I  t  provided  with  them. 

*  *  the  fuse  holder  being 

.■4J.  supported  on  stub 

I  4^.  poles  and  crossarms 

■  enough  from  the 

^  *  ^  station  bus  structure 

it  to  l>e  considered  safe. 

The  lower  terminal  of 
the  f  u  s  e  holder  was 
solidly  grouiuled  and 
the  u  p  p  e  r  terminal 


Fuses  similar  to  those  tested  installed  for  service 
u'ith  00-kv.  potential  transformers 
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ceeding  flashover  was  nil.  Beyond  an  occasional  slight 
blister  around  the  rim  of  the  upper  brass  fuse  tube  ter¬ 
minals  there  was  no  damage  and  all  were  suitable  for 
refilling.  The  blowing  of  the  fuse  was  accompanied  each 
time  by  an  explosive  sound,  as  would  be  made  by  a  shot¬ 
gun.  and  a  shower  of  sparks.  The  vent  cap  was  blown 
out  every  time,  thereby  relieving  the  internal  pressure 
due  to  volatilization  of  fuse  link  and  li(|uid. 

The  oscillograph  films  show  the  fuses  to  have  cleared 
in  from  four  to  nine  cycles.  The  watt  wave  on  test  No.  9 
shows  a  maximum  r.m.s.  of  about  6.150  kw.  to  be  dissi¬ 
pated  in  the  fuse.  Thirty-seven  hundred  and  twenty 
amperes  at  39  kv.  is  145.(^  kva.  i)er  phase,  or  27.000 
kw..  using  a  system  fault  power  factor  of  0.185.  Thus  it 
is  seen  that  the  fuse  dissipates,  roughly,  22.8  per  cent  of 
the  energy  caused  to  flow  by  the  short  circuit  and  4.3  ]x^r 
cent  of  the  kilovolt-amperes.  This  helps  to  account  for 
its  high  interrupting  ability.  The  fuses  were  considered 
satisfactory  and  are  being  adopted. 


59kv(^M.SJ. 


Ttst  circuit  AN  poftnfia!  f22N  kv  oer  inch  (inst.) 


I.S90  amp  RM.5.  Test  circuit  A  phase  current  3^60  amp,  per  inch  (msf. ) 


Test  circuit  A  phase 


56,000 kw  per  inch,  finst) 


S9kv.fPM.S) 


AN  Potenfiat  12?i^kv  per  inc/i  finst.) 


A  Phase  current  0.700 amp.  per  inch  finst)  || 


A  Phase  power  50,000 kw.  per  inch  finst) 

.  . . . .  .  '  -  .  — . . . . . 

Test  No.  2 

Oscillograms  of  tu'o  tests  on  JO-amp.,  88-kv 
fuses  which  cleared  fault  properly 


Wisconsin  Has  155  Hydro  Plants 

OF  THE  710  dams  in  Wisconsin,  including  those  on 
boundary  streams  between  Wisconsin  and  adjoining 
states,  only  138  are  operated  by  public  utilities  for  devel¬ 
oping  hydro-electricity ;  seventeen  are  jointly  used  as 
hydro-electric  plants  and  reservoirs,  according  to  an 
analysis  of  Wisconsin’s  water-power  situation  written 
for  the  state  Blue  Book  by  .\dolph  Kannebcrg,  member 
of  the  Wisconsin  Railroad  Commission. 

There  are  185  dams  in  the  state  developing  more  than 
100  wheel  horsepower.  Of  this  185  only  38  have  an 
installed  wheel  horsepower  of  more  than  3,000  and  only 
four  dams  are  rated,  or  have  installations  of  water¬ 
wheels,  above  30,000  installed  wheel  horsepower.  These 
develop  a  total  of  158.800  wheel  horsepower,  or  27  |Xfr 
cent  of  the  whole  wheel  horsepower  developed  by  all  of 
the  185  dams. 

The  total  installed  wheel  horsepower  of  dams  in  the 
state  is  361,748,  the  report  shows.  The  total  kilowatt- 
hours  develo])ed  by  water  power  in  the  “water  year” 
(October  to  October)  of  1927-28  was  981,795,000  and 
the  total  fuel  power  generation  in  the  same  period  was 
2.030,383,000. 


connected  to  the  t)t)-kv.  bus  through  the  aforementioned 
circuit  breaker.  .'\t  this  ])oint  on  the  system  there  is 
available  a  phase-to-ground  short-circuit  current  of  1 .200 
am]),  with  the  ])ower  station  neutral  resistors  in  service 
(the  normal  scheme  of  oi)eration)  and  3.800  amp.  with 
the  resistors  .shunted  out.  a  .set-up  occasionally  used.  By 
using  different  combinations  of  resistors  shunted  and 
unshunted  it  was  possible  to  obtain  fault  current  values 
between  the.se. 

.Ml  test  faults  were  single-j)hase,  line-to-ground  .short 
circuits  and  were  ap|)lied  by  merely  ])Iacing  the  fuse  in 
the  cli]).s  and  closing  the  circuit  breaker,  only  one  ])ole  of 
the  latter  being  used.  I'he  current  through  and  the  ])oten- 
tial  across  the  fuse  were  measured  by  an  o.scillograph  and 
the  ])ro])er  instrument  transformers. 

b'leven  tests  were  made,  two  at  1.200  amj)..  two  at 
2,500  amp.  and  the  remaining  seven  at  the  ma.ximum  cur¬ 
rent  available  of  from  3,f)00  to  4,000  amp.  The  fuses 
cleared  the  short  circuit  each  time  before  the  relays  on 
the  test  circuit  breaker,  which  were  set  to  close  in  0.25 
second,  could  o])erate.  Throughout  the  eleven  tests  the 
breaker  was  ()])ened  only  by  hand,  and  then  only  after  the 
fault  current  was  cleared  and  the  probability  of  a  suc¬ 


and  fuse  mounting  and  test  rack 
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Customer  Psychology 

Hartford  rates  classify  users  and  promote 
home  electrification.  Company  establishes  new 
schedule  with  1.5  cents  minimum  energy  rate 


New  household  electric  service  rates  with  energy 
prices  ranging  from  5  cents  to  as  low  as  1.5  cents 
|)er  kilowatt-hour  were  put  in  effect  by  the  Hart¬ 
ford  Electric  Light  Company  Dec.  1.  All  of  the  52,500 
residential  cutomers  of  this  utility  are  offered  the  benefits 
of  these  rates,  which  establish  three  usage  classifications 
as  bases  for  future  billing: 


Limited  Partial  Full 
Use  Use  Use 

Flat  rate  per  year  per  100  («i.ft.  of 

floor  area .  $0.60  $0.96  $1.80 

Meter  rate  per  kilowatt-hour  .  0.05  0.04  0.03  (1st  200) 

0.015  (excess  over  200) 


I'he  “limited  use”  schedule  applies  to  customers  using 
only  a  small  amount  of  service,  such  as  lighting  and  a 
few  labor-saving  devices  or  none  at  all.  Cooking,  refrig¬ 
eration,  washing,  ironing,  etc.,  are  done  by  other  means. 
This  schedule  is  optional  and  is  the  former  two-part 
rate  used  in  general  household  service  on  this  system,  but 
Iieginning  Dec.  1  the  company  placed  all  its  residential 
customers  in  one  of  the  two  other  classifications,  hold¬ 
ing  the  “limited  use”  schedule  for  apjdication  to  cus¬ 
tomers  desiring  to  return  to  it  after  experience  with  the 
other  classified  rates. 

The  “partial  use”  schedule  represents  a  second  stage 
in  the  progress  of  the  customer  toward  complete  home 
electrification.  It  applies  to  a  broader  use  of  service  and 
includes  naturally  a  freer  use  of  both  lighting  and  appli¬ 
ances  while  still  falling  short  of  what  might  be  called 
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Growth  of  usage  and  revenue  per 
residential  customer 


rhe  “full  use”  schedule  “is  best  suited  to  customers, 
in  large  or  small  homes,  who  wish  to  make  full  use  of 
electricity  for  all  domestic  purposes,  such  as  cooking, 
refrigeration,  hot  water  heating,  lighting,  radio,  motors 
or  other  miscellaneous  services,”  the  tariff  states. 

Before  announcing  the  above  rates  the  company  made 
a  study  of  its  residential  bills  and  energy  consumptions 
and  it  found  that  about  2,600  customers  should  be  billed 
on  the  “full  use”  schedule  from  the  start.  It  goes  with¬ 
out  saying  that  the  company  will  co-ojTerate  gladly  with 
its  customers  in  studying  their  individual  takings  of 
service  and  bills  therefor,  advising  them  as  to  the  most 
desirable  classification  for  their  particular  needs,  just  as 
the  modern  telephone  company  offers  fair  counsel  with 
regard  to  rates  and  services. 

Full-page  advertisements  in  the  local  newspapers  an¬ 
nounced  the  new  rates,  stressing  the  low  prices  for 
metered  energy  embodied  in  them  and  setting  forth  the 
need  of  an  entirely  new  viewpoint  on  the  part  of  the  cus¬ 
tomer  to  appreciate  the  value  offered  by  these  schedules 
to  all  customers  wishing  to  turn  to  electricity  for  every¬ 
thing  possible  in  their  homes.  Three  examples  were 
worked  out  for  an  average  size  of  house  area,  which  in 
Hartford  is  about  1,300  sq.ft.: 

First  Stage — ''Limited  Use’' — The  typical  assumed 
customer  uses,  say,  15  kw.-hr.  per  month.  He  uses  elec¬ 
tric  lighting  in  but  one  room  at  a  time  and  his  appliance 
usage  is  minor  or  negligible  in  importance.  His  bill 
on  the  old  5-cent  meter  rate,  which  is  still  available  as 
an  option  if  w'anted.  would  be: 


Residence  usage  gained  fast  under 
improved  rates 


.Xniount  meter — 15  kw.-hr.  at  5  eent* .  $0.  75 

•Xniount  flat  rate — 1,300  sq.ft,  at  5  cents  per  1 00  per  month .  0.65 


Total .  $  1 . 40 

.\veraKe  cost  to  customer  per  kilowatt-hour .  $0,093 


comjilete  use.  Xo  hard  and  fast  lines  are  drawn  be¬ 
tween  the  classifications,  and  the  customer  is  given  the 
)p|X)rtunity  to  take  service  under  w’hatever  class  he  de¬ 
sires  or  thinks  he  is  likely  to  most  Ijenefit  by,  consider¬ 
ing  his  usage. 


In  this  first  stage  customers  utilize  only  a  few’  of  the 
possibilities  of  electricity,  even  though  any  added  use 
costs  only  5  cents  j)er  kilowatt-hour. 

Second  Stage — “Partial  Use” — After  using  electricity 
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in  his  home  for  some  time,  this  customer  has  gradually 
broadened  his  use  of  electric  service.  He  likes  good 
lighting,  enjoys  keeping  his  porch  light  going  an  hour 
or  so  each  evening,  does  not  take  the  trou])le  to  turn 
off  the  lights  every  time  he  leaves  a  room,  and  his  wife 
and  family  utilize  a  few  labor-saving  a])])liances.  Ex¬ 
perience  has  taught  the  customer  that  he  can  add  these 
electrical  conveniences  at  small  cost  on  his  former  low 
meter  rate  of  5  cents  per  kilowatt-hour.  He  uses,  for 
example,  about  60  kw.-hr.  per  month,  which  has  been 
co.sting  him  $3.6.5.  On  the  new  “])artial  u.se"  schedule, 
which  was  formerly  the  company’s  so-called  “cooking 
and  refrigeration  rate.”  his  reduced  bill  would  now  be: 


Aiiiiiunt  nipter — 60  kw.-hr.  at  4  centfi .  $2. 40 

Aniouiit  flat  rate — 1,300  wi.ft.  at  8  cents  per  100  per  month .  1.04 

Total .  $3.44 

.Averaite  cost  to  customer  |>er  kilowatt-hour .  0.057 


d'he  cu.stomer  is  now  getting  f(3ur  times  as  much  use 
as  in  the  first  stage  and  is  paying  only  2. .5  times  as  much. 
.\ny  additional  ‘use  costs  him  but  4  cents  jier  kilowatt- 
hour  instead  of  cents,  as  before,  and  only  a  little  more 
use  will  bring  him  to  a  point  where  the  “full  use”  sched¬ 
ule  is  better  for  him. 

I  hird  Sta(/c — "Full  Use" — 4'his  customer  was  pleased 
with  “partial  use”  of  electric  .service.  He  knows  that  he 
can  get  a  lr)w  meter  rate  and  he  has  decided  to  combine 
all  his  domestic  services  on  one  source  instead  of  several. 
He  .seeks  to  utilize  electricity  as  fully  as  he  may  be  able 
to.  and  so  he  gradually  extends  his  u.se  of  electricity  for 
cooking,  refrigeration,  hot  water  heating,  radio  and  all 
sorts  of  labor-saving  api^liances  in  addition  to  good  light¬ 
ing  and  plenty  of  it.  In  the  same  house  he  may  use  ten 
times  as  much  electricity  as  before,  but  what  is  his  bill? 


.Amount  meter — 200  kw.-hr.  at  3  cents .  $6.  00 

400  kw -hr.  at  I.Seent.s. .  6.00 

Amount  flat  rate — 1,300  8«i.ft.  at  15  cents  jter  100  per  month .  1.95 

Total  .  $13.95 

Averaup  cost  to  customer  iter  kilowatt-hour .  0.023 


'fhe  use  of  service  by  the  customer  is  now  ten  times 
as  much  as  it  was  in  the  “partial  stage”  and  at  only  about 
four  times  the  cost,  which  illustrates  the  remarkable 
value  of  the  “full  use”  schedule.  He  tuids  that  the  cost 
of  operating  his  “electric  home”  is  little  more,  or  per- 
haits  less,  than  the  total  of  his  various  bills  when  he 
used  other  methods  of  doing  household  tasks  or  enhanc¬ 
ing  the  comfort  and  convenience  of  living.  For  only 
4f)  cents  a  day  he  enjoys  a  very  complete  electric  home. 

It  is  believed  that  as  customers  grasp  the  significance 


Annual  Kilowatt-Hours  and  Revenue 
f>er  Customer  Billed 


AiiiiuhI  per 

Customer  Tlilled 

Year 

Kw.-llr. 

Revenue 

1914 . 

.  298 

$23  96 

1915 . 

.  283 

21  70 

1916 . 

.  274 

21.28 

1917 . 

.  277 

22  07 

1918 . 

254 

21,45 

1919 . 

258 

21  63 

1920  . 

277 

23  44 

1921 

280 

27  10 

1922 

286 

24  84 

1923 

318 

25  59 

1924  . 

.  339 

25  79 

1925  . 

.  358 

26  55 

1926  .  . 

.  386 

27  86 

1927  _  .. 

.  430 

28  22 

|928  . 

.  480 

28, 80 (estimated) 

of  these  rates  a  substantial  increase  in  the  use  of  elec¬ 
tricity  in  the  home  will  follow.  The  follow-on  benefits 
are  plain  to  the  layman  with  little  or  brief  explanation, 
and  in  contrasting  the  advantages  of  the  greater  usage 
with  the  lesser  and  in  the  implications  surrounding  the 
limited  and  partial  services  classified,  the  company  has 
sensed  the  potential  responsiveness  of  the  American 
hou.seholder  to  the  possible  removal  of  restrictions  and 
given  weight  to  the  innate  dislike  of  limitations  inherent 
in  this  people. 

In  1914  the  average  consumption  per  residential  cus¬ 
tomer  at  Hartford  was  298  kw.-hr.  and  the  correspond¬ 
ing  revenue  $23.96.  During  the  W^irld  War  the  existing 
straight-line  rate  of  8  cents  was  increased  to  8.5  cents, 
and  by  the  end  of  1918  the  consumption  had  fallen  to 
254  kw.-hr.  and  the  revenue  to  $21.45.  Near  the  end  of 


New  Low  Meter  Rates 
And  What  They  Mean 


First  Stage— “UmitMl  I 


Seiiind  Stage— “Partial  tV*’ 


QXe Hartford  Electric  Light  Co^ 

- (f.  'T»«ne;'2-Ol3l  aGG  Pearl  St.  ..a — — ^ 


Advertisement  announcing  latest  rate  schedule 


1920  it  became  necessary  to  raise  the  rate  to  10  cents  and 
this  rate  was  maintained  through  1921.  the  revenue  for 
that  year  being  $27.10  per  customer  and  the  consumption 
280  kw.-hr.  The  situation  was  very  unsatisfactory,  and 
after  a  study  of  the  ])roblem  the  company  established  on 
Jan.  1,  1922,  a  two-])art  rate  consisting  of  an  area  or  flat 
charge  of  60  cents  per  year  per  1(X)  sepft.  plus  an  energy 
charge  of  6  cents  per  kilowatt-honr. 

The  story  of  this  rate  and  its  aiiplication  under  ad¬ 
verse  circumstances,  the  remarkable  acceptance  of  it  by 
the  public  after  a  year’s  trial  and  the  results  obtained 
were  printed  in  the  Elixtrical  World,  April  21.  1923. 
page  917.  The  introduction  of  the  rate,  which  marked 
the  beginning  of  a  ])olicy  of  establishing  a  “power  rate 
in  the  home”  on  a  single  meter  basis,  was  the  turning 
point  in  the  residential  business  of  the  comjiany.  Dur¬ 
ing  the  first  year’s  application  of  this  rate  the  use  of 
energy  rose  only  6  kw.-hr.  per  cust(3mer  and  the  revenue 
])er  customer  fell  to  $24.84,  but  the  public  responded  to 
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tlie  opportunity  j,Mveii  it.  and  in  the  seven  years  succeed- 
iiif^  this  first  vital  stej)  the  energy  consumption  has  risen 
to  480  kw.-hr.  (1928  estimate)  and  the  revenue  to 
$28.80.  In  July.  1923.  the  energy  or  meter  rate  was 
dropped  to  5.5  cents  and  on  Jan.  1.  1927,  it  was  reduced 
to  5  cents,  .\lthough  the  energy  consumjition  is  now  in¬ 
creasing  faster  than  the  revenue  per  customer,  the  latter 
is  rising  well  above  the  levels  of  the  earlier  years  and 
both  hid  fair  soon  to  reach  new  values  indicative  of 
widespread  public  acceptance  of  the  jilace  of  electricity 
in  the  modern  home.  The  rate  structure  now  available 
for  full  usage  offers  the  customer  the  opportunity  to 
obtain  average  prices  of  great  attractiveness  for  a  .serv¬ 
ice  which  is  fast  becoming  an  absolute  necessity  to  a 
prosiicroiis  and  a  comprehending  civilization. 


Increasing  Applications 
of  Daylight  Lamps 

Bv  M.  LrcKiKSH 

Director  Lif/htiufi  Research  Laboratory, 

Xationaf  Lamp  H  arks,  Cleveland 

OWING  to  the  increasing  interest  in  the  quality  of 
light  jiroduced  by  various  artificial  daylight  units 
and  tungsten  daylight  lamjis  it  may  be  interesting  to 
discuss  the  origin  anrl  status  of  the  so-called  daylight 
lamp.  The  gas-fdled  tungsten  lamj)  produced  a  whiter 
light  than  the  vacuum  lamp  which  ])receded  it.  The 
step  toward  white  light  was  api)reciable.  but  this  new 
illuminant  was  still  far  frf)m  white  light.  Previous  to 
the  advent  of  the  gas-fdled  lamp  we  had  completed  the 
researches  necessary  to  enable  us  to  make  suitable  col¬ 
ored-glass  accessories  for  iiroducing  artificial  noon-sun- 
light  and  north-skylight.  The  higher  luminous  efficiency 
of  the  new  gas-filled  lamp  made  such  devices  economically 
practicable  in  sjiecial  fields.  Their  applications  were 
limited  because  the  efficiencies  of  the  filters  were  neces¬ 
sarily  40  per  cent  and  15  j^er  cent  res]>ecti\’ely. 

The  tungsten  daylight  lamp  is  a  comj)romise  between 
efficiency  and  (juality  of  light.  Xoon-sunlight  (white 
light)  is  practically  of  the  .same  spectral  character  as 
light  from  the  theoretically  so-called  “black  body”  at  a 
temperature  of  about  8.900  deg.  F.  In  other  words,  its 
color  temperature  is  8.^>00  deg.  F.  At  ])resent  it  is  im¬ 
practicable  to  operate  the  filament  of  a  gas-filled  tungsten 
lamp  above  4.600  deg.  F.  The  blue-green  Indb  of  the 
tungsten  daylight  lamp  raises  the  apparent  color  tem¬ 
perature  to  al)out  6.700  deg.  F.  This  is  obtained  at  the 
expense  of  35  |)er  cent  of  the  light  due  to  the  absorption 
of  the  bulb.  The  result  is  that  we  have  the  tungsten  day¬ 
light  lamp,  which  provides  light  intermediate  in  color 
or  spectral  character  between  white  light  and  that  from 
the  regular  tungsten  lamps  with  colorless  bulbs.  New 
applications  of  this  lam])  are  being  made  yearly  and  many 
well-known  fields  are  far  from  adequately  cultivated. 
Color-vision  is  more  important  to  us  than  we  generally 
ap])reciate.  As  in  the  case  of  any  phase  of  vision,  we 
use  it  unconsciously  for  the  most  part.  .As  lighting  con¬ 
sciousness  awakens,  the  a])])lications  and  sales  of  tungsten 
daylight  lamps  increase. 

The  appearance  of  a  colored  object  is  not  fixed  or 
invariable.  It  depends  primarily  upon  the  spectral  char¬ 
acter  of  the  illuminant  and  spectral  reflection  of  the 
object,  and  secondarily  upon  many  other  factors  such  as 


contrast,  brightness,  size.  etc.  For  the  purpose  of  color 
standardization  we  contend  that  white  light  should  be 
used.  Rarely,  however,  is  any  one  interested  in  a  color 
for  itself  and  hy  itself.  Nearly  always  the  color  of  an 
object  is  significant  only  relative  to  that  of  another  ob¬ 
ject.  In  color  grading  the  object  is  comj)ared  with  an 
arbitrary  standard. 

In  mo-st  cases  of  color  grading  any  illuminant  fairly 
rich  in  visible  radiation  of  all  wave  lengths  is  satisfactory 
if  the  level  of  illumination  is  sufficiently  high.  The  level 
of  illumination  is  a  very  im]X)rtant  factor  in  color  work 
which  has  I)een  unduly  submerged  by  interest  in  an  arti¬ 
ficial  light  simulating  noon-sunlight  or  north-skylight. 
However.  e.x])erience  has  shown  us  that,  in  most  of  the 
cases  of  color  grading  in  industry,  it  would  he  better  to 
have  a  large  amount  of  light  of  fair  quality  or  spectral 
character  than  to  have  a  meager  amount  of  light  of  a 
daylight  f|uality.  It  is  becoming  increasingly  evident 
that  high  intensities  of  illumination  from  tungsten  day¬ 
light  lamps  have  many  practical  applications  for  color 
grading. 

W’^e  have  recommended  the  tungsten  daylight  lamp  for 
the  color  grading  of  many  kinds  of  products  and  have 
specified  lev^els  of  illumination  running  into  hundreds  of 
foot-candles.  For  exam])le.  there  are  ])aint  shops  using 
50  foot-candles,  and  in  a  tile  factory  color  grading  is 
l)eing  done  under  150  foot -candles.  On  every  hand  it 
a])])ears  that  there  are  color  problems  which  can  be  solved 
in  this  manner. 

We  recently  recommended  a  lighting  installation  for 
a  factory  where  fifty  o])erators  are  engaged  in  color 
grading  of  moderately  dark,  glossy  buttons.  Background 
is  important  in  such  work  and  we  found  a  dull  black  to 
be  be.st.  Owing  to  specular  reflection  from  the  buttons, 
diffused  light  or  light  from  a  large  source  close  to  the 
work  was  unsatisfactory.  We  found  that  fairly  concen¬ 
trated  light  from  one  side,  or  both  sides,  minimized 
the  annoyance  of  specular  reflection.  After  experiment¬ 
ing  with  various  natural  and  artificial  illuminants,  we 
concluded  that  the  best  level  of  illumination  for  these 
buttons,  of  low  reflection  factor,  was  in  the  region  of 
300  to  500  foot-candles,  and  that  the  quality  of  light 
from  tungsten  daylight  lamps  was  satisfactory.  As  a 
result,  we  recommended  a  minimum  of  100  foot-candles 
(preferably  200  to  300  foot -candles)  obtained  with  tung¬ 
sten  daylight  lamps. 

= - - - - - — - 

I  Purchased  Power  for  Railroads* 

By  Gex.  W.  W'.  Atterbl'ry 
President  Ponisylvania  Railroad 

F  WORKED  out  a  jointly  owned  power- 
plant  scheme  with  the  United  Gas  Im- 
])rovement  Company  and  the  Philadelphia  Elec¬ 
tric  Com])any,  but  decided  not  to  go  into  it. 
W'hy  should  we  enter  the  power  business?  We  , 
have  no  warrant  to  go  into  that  business,  which  ! 
is  an  industry  by  itself.  By  the  time  we  are 
ready  to  use  it,  we  shall  be  buying  power  chea()er 
than  we  can  make  it  ourselves  and  thereby  saving 
a  capital  investment  of  from  twenty  million  to 
thirty  million  over  a  great  numlx?r  of  years.” 

*Froni  address  before  Boston  Chamber  of  Commerce. 
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Water  Heating 


A  most  desirable  ofif-peak  load  is  being  built 
up  by  sale  of  night  energy  at  low  rate 
for  domestic  water  heating. 

Methods  of  installation 


Installation  of  small  heater  at  kitchen  sink 
minimizes  radiation  losses  in  piping 


Large  size  {about  50-gal.)  electric 
u'ater  heater  used  in  creamery 
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by  Electricity 

at  The  Hague 


By  G.  J.  T.  Barker 

City  Electrical  Engineer  The  Hague,  Netherlands 


her  of  hours  that  the  heater  is  switched  on  the  nuniher  of 
kilowatt-hours  consumed  jier  month js  known.  In  that 
way  no  metering  is  necessary  and  the  consumer  ])ays  a 
fixed  monthly  charge,  in  which  the  monthly  rental  of 
the  whole  installation  is  included  as  well  as  the  cost  of 
the  energy. 

Effect  on  Load  and  Revenue 

If  desired,  it  can  he  taken  into  account  that  the  annual 
consumption  is  lower  than  365  times  the  maximum  ])os- 
sihle  daily  c<)nsum])tion,  as  the  consumers  do  not  use  all 
their  hot  water  every  day. 

Tf  the  numlier  of  hours  in  which  the  current  is  switched 
on  remains  constant  it  is  easy  to  influence  the  station  load 
curve  in  any  desired  way  hy  staggering  the  hours  of 
switching  on  for  different  consumers. 

.Another  question  is,  is  a  night  load  at  a  price  of  2 
Dutch  cents  per  kilowatt-hour  in  any  way  attractive  to 
the  supply  company.  That  such  is  the  case  may  he 
deduced  from  the  following  considerations: 

d'he  introduction  of  the  night  current  increa.ses  the 
total  numher  of  kilowatt-hours  used  hy  the  customer  very 
appreciably. 

The  consumption  for  light,  for  instance,  in  The  Hague 
in  a  workman’s  house  was  from  70  to  80  kw.-hr.  jx^r 
annum.  If  a  flat  iron  is  used,  the  numher  of  kilowatt- 
hours  increa.ses  to  90  to  100  ])er  annum. 


Basement  installation  of  electric  *water 
heater  in  home 


A  water-heating  tank  of  30-liter  capacity  ( 7.0  U.  S. 
gallons)  increases  the  annual  consunqxion  hy  kw.-hr., 
hringing  the  total  to  1,000  kw.-hr.  jkt  annum;  that  is, 
ten  times  the  original  consum])tion. 

.As  to  the  financial  side  of  the  prohlem,  I  should  like  to 
IKiint  out  that  the  70  to  80  kw.-hr.  for  lighting  is  charged 
at  20  Dutch  cents  (8  American  cents)  {ler  kilowatt-hour: 
that  is.  14  to  16  guilders  a  year. 

Against  this  the  ‘X)0  kw.-hr.  for  water  heating  is 
charged  at  18  guilders  per  annum,  the  cost  i)rice  of  the 
latter  heing  helow  half  of  the  selling  price,  which  in  no 
way  is  the  case  with  the  units  sold  for  lighting,  as.  gen¬ 
erally  speaking,  on  the  selling  price  |)er  unit  for  lighting 


Bank  of  three  200- 
liter  {52.8-yaL)  elec¬ 
tric  ‘Water  heaters  for 
heavy  require  merits 
and  tu'o  typical  bath¬ 
room  installations 


[  , 

i 

j 
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for  small  consumers  there  is  only  a  very  small  marjj;in 
com])are(l  with  the  cost  price,  'riius.  as  a  payinjj  pro]X)- 
sition,  the  night  current  is  much  better  than  the  current 
for  lighting.*" 

The  corporation  at  The  Hague  introduced  four  ty])es 
of  water  tanks,  as  shown  in  the  following  table : 


Annual 

Consumption 


Capacity  in  Kw.-Hr.  Monthly  CharRe 

JO  liters  (  7  9  R.-il  t  .  900  2.  50  Dutch  Ruildcrs  ($1  OOt 

50  liters  ( I J.  2  Rul.)  .  1,500  4  00  Dutch  Ruilders  ($1  60) 

120  liters  (31 . 7  (ral.)  .  2,900  7  50  Dutch  Ruilders  ($3  00) 

200  liters  (52.  8  rmI  )  4,000  9. 00  Dutch  (ruihlers  ($3.  60) 


for  practically  all  purposes  it  has  to  lx*  mixed  with  a 
large  amount  of  cold  water. 

h^or  time  control  a  very  good  record  is  shown  by  a 
synchronous  time  switch  built  on  the  lines  of  the  (ieneral 
Electric  Company  automatic  time  switch,  redesigned  by 
the  A.E.G.  of  Berlin  to  suit  Euro])ean  conditions. 

'I'he  system  has  proved  to  lx  a  great  success  and  the 
number  of  ajiplications  from  the  consumers  has  been 
large.  Starting  about  a  year  and  a  half  ago.  in  the  first 
year  about  l.(XX)  tanks  were  installed  and  in  the  second 
year  it  is  expected  that  another  2.000  will  be  added  to  the 
total  number. 


As  mentioned  above,  the  monthly  charge  includes  the 
rental  of  the  ajijiaratus.  The  charge  is  relatively  low. 
but  as  the  corjioration  is  in  a  position  to  buy  the  water 
heaters  in  large  (|uantities  their  initial  cost  is  rclatixely 
Miiall.  .\  further  advantage  gained  by  the  cor])oration 
purchasing  the  heaters  is  that  in  this  way  the  (|uality  of 
the  ai)paratus  will  be  better  than  if  bought  individually  by 
the  consumers. 

Co-OI>F.RAT10\  FROM  Pn’MBERS 

The  connecting  u])  of  the  tanks  and  time  switches  to 
the  cor])oration  mains  and  the  connection  to  the  water 
mains,  the  blow-otT  valves  and  the  non-return  valves, 
l)re.scribed  by  the  city  water  board,  are  done  by  local  con¬ 
tractors.  who  have  ])roved  to  be  goo<l  advertising  agents 
for  the  system,  inasmuch  as  an  installation  of  a  city  water 
heater  will  very  often  bring  them  an  order  for  the  in¬ 
stallation  of  a  h(jt  water  system  on  the  consumer's 
])remi.ses. 

To  give  more  freedom  to  the  consumer  as  to  the  fixa¬ 
tion  of  the  heaters,  the  latter  are  ])ut  under  the  water 
jiressure  of  the  city  water  main.  This  involves  that 
during  the  day  the  hot  water  which  is  used  is  replaced 
by  cold  water.  It  has  been  jiroved  that  there  is  very 
little  mixing  of  the  hot  and  the  cold  water. 

rile  tanks  up  to  the  jiresent  are  made  of  galvanized 
iron.  Some  trouble  is  experienced  as  to  corrosion  of 
the  tanks  by  the  city  water.  The  corrosive  action  de])ends 
largely  on  the  temperature  to  which  the  water  is  heated. 
It  has  .still  to  lx  shown  by  ex]x*rience  if  the  trouble  will 
lx  fully  overcome  by  lowering  the  final  temperature  to 
which  the  water  is  heated.  Another  way  to  prevent  cor¬ 
rosion  is  by  cementing  the  inner  surface  of  the  tank  or, 
more  radical  still,  by  dealing  with  copjier  tanks  alto¬ 
gether. 

Eor  the  larger  tanks  this  would  mean  a  big  increase 
in  initial  costs,  and  therefore  the  experiment  with  copper 
tanks  has  been  made  only  with  the  smaller  »)nes,  of  30 
liters  (7.9  gab),  which  involves  only  a  very  small  in¬ 
crease  in  ])rice. 

In  The  Hague  no  continuous  heater  is  installed,  as 
a  higher  ])rice  for  the  energy  used  during  the  day  would 
have  to  be  charged.  I'hc  insulation  of  the  tanks,  how¬ 
ever.  is  excellent,  with  the  result  that  the  heat  los.ses  are 
small. 

The  tanks  are  used  for  the  following  ])ur])oses:  A 
.^0-liter  tank  gives  all  the  household  water  for  a  work¬ 
man’s  house:  a  .SO-liter  tank  the  same  i)lus  two  shower 
baths  a  day;  a  120-Hter  tank  to  be  used  for  a  bath:  a 
200-liter  tank,  domestic  water  ])lus  bath  for  a  small 
family.  Eor  bigger  families  a  combination  of  tanks  of 
different  sizes  can  be  made. 

When  considering  this  it  has  to  be  taken  in  mind  that 
the  water  is  heated  up  to  85  deg.  C.,  which  means  that 


Letters  from  Our  Readers 

Qy/k _ ^ 


'N eu'  Street  IJght  Controller 

To  the  Editor  of  the  FIlfctrical  Wori.d: 

In  a  little  North  Carolina  town  there  is  a  Superin¬ 
tendent  of  Public  Works  whose  duties  cover,  among 
other  things,  the  operation  with  his  own  hands,  unaided, 
of  the  electric  liglit  system,  water  works  .system,  vol¬ 
unteer  fire  department,  maintenance  and  repair,  meter 
reading,  replacing  blown  fuse  plugs  when  some  good 
hou.sewife's  flat  iron  acts  U]).  and  .so  forth. 

Needless  to  say,  our  unsung  hero  has  no  great  amount 
of  time  to  devote  to  the  study 
of  either  the  fi'instein  theory 
or  the  fourth  dimension 
and.  in  fact,  has  trouble 
eiiotigh  in  being  on  hand  to 
turn  on  and  off  the  lights  at 
just  the  right  time  to  suit  all 
concerned.  To  the  posses.sor 
of  such  talents  and  ingenu¬ 
ity  as  one  mu.st  jxissess  to 
fill  his  ]>ost  successfully  this 


V  '  Jl  /^oi/s  to  compensate  for  . 

I '■■■■  Poosfer’s  imperfect  know/eoi^e  opnng  ono/er 
of  the  princip/es  of the  /ever  compression 

~o  contactor 
controiUng  street  i/ghts  -' 

Cornfed  astronowiC  street  light  controller 

did  not  present  an  insuperable  problem.  In  his  back  yard 
is  a  hefty  rooster  of  staid  and  dependable  habits  who>e 
belief  in  the  “early  to  bed  and  early  to  rise”  habit  is 
unshakable. 

Here,  then,  are  the  ])roblems  and  the  elements  of  its 
solution :  A  special  jxrch  was  arranged  for  friend 

rooster  pivoted  at  one  end  and  so  arranged  that  his 
weight  would  depress  the  perch  a  few  inches  to  pull 
down  on  a  cord  to  close  the  street  lighting  circuit  regu¬ 
larly  at  dusk  and  to  open  it  when  old  reliable  leaves 
his  ]xrch  at  break  of  day. 

To  the  best  of  my  knowledge  there  is  no  device  on 
the  market  today  capable  of  taking  cognizance  of  the 
early  dusk  on  a  rainy  day  or  late  darkness  on  a  clear 
<lay  or  of  the  variable  hours  of  dawn  with  the  changing 
weather  as  does  this  old  rooster.  E.  H.  Hardin. 

Mees  Mt*es,  Consulting  Kngineer.s,  Kleclrical  Engineer. 

Charlotte,  X.  C. 
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Trans m ission,  Substations 
and  Distribution 

Xomoyroph  for  the  Determination  of 
Capacitanee  and  Capacity  Snsceptance 
Betu'cen  Wires. — C.  Albert  Kl'lmaxx. 
— One  of  tlie  first  steps  in  solving  any 
of  the  tran>tnission  line  formulas  is  to 
determine  snsceptance  and  impedance. 
While  most  handbooks  give  tables  of 
these  values,  interpolation  almost  al¬ 
ways  is  necessary,  and  if  done  accu¬ 
rately  takes  almost  as  much  time  as 
solving  the  e(|uations.  With  the  nomo¬ 
graph  a  quick,  accurate  solution  is  made 
jmssihle.  The  chart  goes  beyond  the 
usual  tables  in  giving  the  values  both 
per  1.000  ft.  i)er  mile  and  including  a 
wide  range  of  fre(|uencies.  In  using  the 
chart  with  a  straight  edge  on  the  scale 
points  corresponding  to  the  given  values 
of  wire  size  and  spacing,  read  the  de¬ 
sired  value  of  capacitance  between  wires 
from  the  center  scale,  as  indicated  by 
the  point  of  intersection  of  the  straight 
edge  with  that  scale. — Electrical  ll’est, 
March  1.  1920. 

I'irp^inia's  Pro}iress  in  Rural  Elec¬ 
trification. — Ch.\rles  E.  Seitz. — Five 
of  the  leading  electric  utilities  of  \’ir- 
ginia  reported  1.500  farm  customers  in 
1026.  while  the  same  companies  had  ap¬ 
proximately  5.000  actual  farmers  on 
their  lines  at  the  end  of  1928.  These  five 
companies  have  408  rural  lines  totaling 
1.200  miles  in  length  and  expect  to  con¬ 
struct  approximately  5(X)  miles  of  rural 
lines  during  1928.  Two  of  these  com¬ 
panies  have  organized  rural  service  de- 
])artments  with  qualified  agricultural 
engineers  in  charge.  The  three  other 
companies  exjiect  to  employ  such  men 
this  year.  This  interest  on  the  part  of 
the  utilities  is  due  to  some  extent  at 
least  to  the  investigations  undertaken 
by  the  \'irginia  Committee  on  the  Rela¬ 
tion  of  Electricity  to  .Agriculture, 
which  was  organized  in  1924. — Elec¬ 
trical  South,  March.  1929. 

Electrical  Insulating  Papers  for  the 
Manufacture  of  Pou'cr  Cables. — T.  N. 
Riley  and  T.  R.  .Scott.  —  Previous 
work  on  the  subject  of  paper  as  a  cable- 
insulating  material  is  briefly  reviewed. 
It  is  shown  that  in  the  past  attention 
has  been  directed  too  e.xclusively  to  the 
fiber  stock  and  the  relation  of  the 
physical  structure  to  the  electrical 
properties  has  been  relatively  neglected. 
The  characteristics  which  a  cable-in¬ 
sulating  paper  should  possess  are  out¬ 
lined.  Briefly,  these  are  high  electric 
strength,  high  oil  absorption,  low  elec¬ 
trical  conductivity,  high  mechanical 
.strength  and  permanence.  The  results 
of  tests  designed  to  determine  the  rela¬ 
tion  of  the  paper  structure  to  these 
qualities  are  then  quoted  and  discussed. 
From  the.se  tests  it  is  concluded  that  a 
satisfactory  paper  for  power-cable  in¬ 
sulation  should  have  the  fibers  closely 


packed  to  give  low  bulk  while  still  re¬ 
taining  high  absorbency.  The  fiber 
packing  should  not  be  obtained  by  heavy 
surface  calendering.  The  methods  of 
test  employed  and  the  influence  of  the 
manufacturing  processes  on  the  product 
are  briefly  discussed  in  appendices. — 
Report  of  the  Institution  of  Electrical 
Engineers  (England),  March,  1929. 

Safe  Operation  of  Rotary  Converters. 
— R.  E.  I’owERS. — To  secure  satisfac¬ 
tory  results  from  synchronous  con¬ 
verters  it  is  essential  that  they  be 
jiroperly  applied  and  that  the  switching 
e<]uij)ment  protect  the  units  from  serv¬ 
ice  faults  and  disturbances.  Proper  in¬ 
dicating  devices  to  show  the  character 
of  both  the  alternating-current  and 
direct-current  loads  are  essential.  The 
alternating-current  machine  breaker 
should  he  of  the  over-current  automatic 
type  adjusted  for  inverse-time  or 
definite-time  trip,  depending  upon  the 
application.  W’here  selectivity  is  de¬ 
sired  between  opening  the  direct-current 
feeder  breakers  and  the  alternating- 
current  machine  breakers,  a  non-auto¬ 
matic  alternating  -  current  breaker 
eijuipped  with  a  shunt-trip  or  direct- 
trij)  attachment  is  necessary.  To  trip 
the  breaker  the  impulse  is  secured  by  the 
action  of  sensitive  induction  type  over¬ 
current  relays  that  have  definite  mini¬ 
mum  inverse-time  characteristics. — 
Poiver,  March  19,  1929. 

The  Factor  of  Safety  of  Overhead 
Lines. — W.  Fordh.vm  Cooper. — .A  fac¬ 
tor  of  safety  may  be  considered  as  an 
insurance  against  the  incidence  of  ab¬ 
normal  stresses  or  the  presence  of  de¬ 
fective  material,  and  in  this  article  the 
mechanical  properties  of  the  materials 
are  considered.  Such  materials  are  steel 
plates,  copper  and  aluminum.  A’aria- 
tions  and  inclusions  of  macroscojiic  or¬ 
ders  which  will  not  materially  weaken  a 
-Steel  plate  or  even  a  tensile  specimen 
may  affect  a  whole  cross-section  of  one 
strand  of  a  steel  cable  and  thus  we  may 
expect  a  greater  variation  of  properties. 
In  the  case  of  cojiper  and  aluminum, 
however,  such  macroscopic  variations 
are  not  to  he  expected,  especially  when 
the  materials  are  prepared  electrolyti- 
cally  and  are  in  a  comparatively  pure 
>tate.  whereas  steel  is  essentially  a  very 
complex  structure  and  experience  shows 
that  the  properties  of  copper  and  alu¬ 
minum  cables  are  more  constant  than 
are  those  of  steel.  It  has  been  found 
that :  It  appears  that  a  comparatively 
small  factor  is  necessary  to  guard 
again.st  unsatisfactory  material,  and  in 
the  case  of  a  suspended  wire  the  stress 
does  not  increase  nearly  so  quickly  as 
the  loading  due  to  the  peculiarities  of 
the  catenary ;  though  the  e.xcess  load 
which  can  be  carried  without  a  jierma- 
nent  set  will  depend  on  the  load  cor¬ 
responding  to  the  yield  point,  the  actual 
safety  will  also  depend  on  the  amount 
of  plastic  deformation  which  can  occur 


before  the  line  becomes  really  danger¬ 
ous.  It  may  be  asked  whether  preuara- 
tions  should  lie  made  to  replace  a  i»adly 
stretched  wire  if  a  tornado  occurs  or 
put  in  one  that  will  withstand  an  earth¬ 
quake. — Electrician  {England),  March 
22,  1929. 


Generation ,  Control ,  Su'itching 
and  Protection 

Direct  Generation  of  Alternating  Cur¬ 
rent  at  high  I’oltages. — .A  brief  de- 
."Crijition  of  a  33.()(M>-volt.  25,0()0-k\v., 
3.(K^)-r.p.m.  alternator  built  for  the 
\orth  MetroiK)litan  Electric  Power  Sup¬ 
ply  Company,  England,  with  a  descrip¬ 
tion  of  the  statc>r  winding,  which  is  made 
up  of  special  conductor  bars  of  three 
conductors  each  with  what  has  been 
designated  as  bull  windings,  inner  and 
outer  windings.  The  bull  conductors  of 
each  phase  are  cfmnected  in  .series  and 
then  connected  to  the  surrounding  inner 
conductors,  which  are  again  connected 
in  series  and  finally  connected  to  the 
outer  conductors  which  are  .starred  to 
the  ends  of  the  corresponding  conduc¬ 
tors  of  the  remaining  two  phases  and 
grounded.  A  wiring  diagram  of  the 
conductor  cemnector  is  given  and  also  a 
cross-''ection  drawing  of  the  conductor 
.slct  arrangement  which  is  rather  special. 
— Engineer  f  England  I,  March  22,  1929. 


I  nits,  yi ensure nients 
and  I nstru  nients 

Oscillographs  for  Recording  Tran¬ 
sient  Phenomena. — \V.  A.  M.xrrisox. 
— Oscillograjihs  which  automatically 
record  amplitude,  wave  form,  frequency, 
duration  and  the  time  of  any  electrical 
disturbances  for  which  they  are  adapted 
as  developed  for  recording  transient 
phenomena  are  described.  Two  instru¬ 
ments  are  de.scribed  for  recording  very 
short  or  very  long  transients ;  they  may 
be  used  in  combination.  .At  power  fre¬ 
quencies.  satisfactory  recorcls  may  be 
made  on  films  or  sensitized  paper  with 
a  two-watt  lamp.  The  instruments  and 
their  performance  are  illustrated  by 
photogra])hs  and  riscillograms. — Jour¬ 
nal  of  the  American  Institute  of  Elec¬ 
trical  Engineers,  .April,  1929. 

Portable  Measuring  Desk.  —  A. 
TIkil.v.xdt. — Measuring  the  power  con¬ 
sumption  of  electrically  driven  ma¬ 
chines  or  tools  in  the  workshop 
commonly  involves  much  detailed  prep¬ 
aration  in  the  connection  of  electrical 
instruments  and  thus  results  in  an 
appreciable  loss  of  time.  Similar  dif¬ 
ficulties  arise  when  demonstrating  or 
investigating  individual  working  proc¬ 
esses  in  the  workshop.  Such  experi¬ 
ments  are  facilitated  if  all  measuring 
instruments  are  assembled  on  a  com- 
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nion  measuring  board  and  are  always 
available  for  service.  An  equipment 
of  this  kind  is  the  A.E.G.  portable  in¬ 
strument  desk.  The  desk,  comprising 
measuring  instruments,  connections  and 
other  accessories,  is  mounted  on  a 
portable  framework.  The  test  values 
are  registered  by  a  recording  watt¬ 
meter.  which  not  only  registers  the 
momentary  input  in  kilowatts  hut  also 
enables  the  kilowatt-hour  consumption 
during  any  interval  of  time  to  be  as¬ 
certained.  —  A.  E.  G.  Progress  {Ger¬ 
many),  March,  1929. 

Motors  and  Control 

Application  of  Double-Cage  Motors. — 
St.  Halas. — Squirrel-cage  motors  are 
ideal  machines  in  so  far  as  they  are 
cheap,  dependable,  very  simple  to  con¬ 
trol  and  require  but  little  attention. 
Although  these  motors  are  superior  to 
the  slip-ring  type  as  regards  robust 
construction  and  working,  it  cannot  be 
denied  that  their  starting  conditions 
leave  much  to  be  desired.  The  heavy 
rush  of  current  at  starting  causes  volt¬ 
age  fluctuations.  It  is  also  very  difficult 
to  safeguard  effectively  squirrel-cage 
motors  against  overloads  as  the  fuses 
or  protective  switches  invariably  func¬ 
tion  during  the  starting  period  unless 
rated  for  higher  currents,  in  which 
case  they  offer  no  adequate  protection. 
A  further  disadvantage  of  the  orflinary 
squirrel-cage  motor  is  the  fact  that  the 
starting  torque  increases  in  jerks.  This 
accelerates  wear  of  the  belting,  spin- 
gearing  or  other  means  of  transmis¬ 
sion.  which  again  not  only  has  a  det¬ 
rimental  reaction  upon  the  driven 
machines  but  also  upon  the  goods 
manufactured.  Thus  it  is  practically 
impossible  to  drive  certain  textile  ma¬ 
chines  by  means  of  ordinary  sijuirrel- 
cage  motors  as  rapid  starting  causes 
breakage  of  the  threads  and  similar 
disturbances.  The  introduction  of  the 
double-cage  motor  can  be  regarded  as 
having  surmounted  all  the  objections 
to  the  squirrel-cage  type  of  motor. 
.\lthough  double-cage  motors  are  just 
as  simple  as  the  ordinary  squirrel-cage 
in  respect  to  mechanical  details,  yet 
they  possess  far  better  starting  char¬ 
acteristics,  They  are  used  for  such 
purposes  as  on  cranes,  lifts,  machine 
tools,  to  operate  ttansmission  shafting 
of  all  kinds,  pumps,  fans,  compres.sors. 
excavators,  capstans  and  conveying 
plants  as  well  as  in  the  paper  and  textile 
industry. — A.E.G.  Progress  (Germany). 
March.  1929. 

Illumination 

Burn-out  of  Incandescent  Lamps. — 
tioRTO.N’  R.  h'oNDA. — That  the  present 
incaiulescent  lamp  with  tungsten  fila¬ 
ment  has  been  brought  to  a  high  state 
of  perfection  is  common  knowledge. 
Tn  addition  to  the  advantages  coming 
from  the  fundamental  researches  on 
drawn  wire  and  on  gaseous  filling, 
there  have  been  notable  achievements  on 
the  part  of  the  development  laboratories 
and  engineers.  They  have  not  only 


succeeded  in  obtaining  the  inherently 
high  efficiencies  possible  but  they  have 
taken  full  advantage  of  all  the  inherent 
incidental  features  and  have  produced 
lamps  of  remarkable  strength.  Due  to 
modern  skill,  the  human  individual  is 
now  counting  on  attaining  fully  his 
allotted  life  of  threescore  years  and 
ten  unless  interrupted  in  his  course  by 
some  action  of  positive  violence. 
Lamps  have  been  similarly  fortunate. 
Their  physical  character  is  now  such 
that  they  are  capable  of  surviving  all 
of  the  ordinary  hazards  and  attaining  a 
life  which  is  limited  only  by  exhaustion 
of  the  filament,  caused  by  what  is 
known  as  “burn-out.” — General  Elec¬ 
tric  Reviezi',  April,  1929. 

Heat  Applications 
and  Material  Handling 

An  Improved  Form  of  Electric  Re¬ 
sistance  Furnace. — W.  Rose.vhain  and 
W.  E.  Prytherch. — Existing  types  of 
electric  resistance  furnace,  whether  for 
laboratory  or  industrial  use.  suffer  from 
certain  limitations.  Those  which  are 
heated  by  means  of  wire  resistances  are 
limited  as  to  maximum  temperature  by 
the  nature  of  the  wire.  Those  of  the 
high-melting  metals,  such  as  tungsten, 
molybdenum,  etc.,  is  rendered  difficult 
by  the  necessity  of  heating  them  either 
in  a  neutral  atmosphere  or  in  vacuum. 
The  platinum  metals  are  excessively  ex¬ 
pensive,  except  for  quite  small  furnaces, 
while  wire  windings  of  nickel-chromium 
alloys  can  rarely  be  used  for  any  length 
of  time  at  temperatures  exceeding  1.200 
deg.  C.  On  the  other  hand,  furnaces 
working  with  carbon  resistors  either 
entail  the  use  of  heavy  currents  or, 
where  granulated  carbon  or  similar 
material  is  employed,  suffer  from  the 
difficulty  of  securing  and  maintaining 
uniformity  of  heating  throughout  the 
resistor.  In  the  carbon-resistance  fur¬ 
naces  as  hitherto  constructed,  moreover, 
combustion  of  the  carbon  has  to  be 
prevented  by  maintaining  around  it  a 
neutral  atmosphere,  such  as  hydrogen 
or  nitrogen,  and,  in  these  circumstances, 
the  presence  in  the  furnace  of  a  strongly 
reducing  carbon-bearing  gas  can  scarcely 
be  avoided.  —  Engineering  (England), 
March  15,  1929. 

Electric  Melting  Pot  for  Jl’liite 
.Metals.  —  Harolu  K.  Sellick.  —  Fur¬ 
naces.  or  melting  pots  designed  for 
melting  white  metals  and  alloys,  may 
be  roughly  divided  into  two  classes : 
Those  for  leads,  zinc  and  type  metals 
having  a  melting  point  under  800  deg. 
F..  and  those  for  aluminum  and  die¬ 
casting  alloys  melting  at  approximately 
1.200  deg.  F.  The  advent  of  the  elec¬ 
tric  melting  pot  into  the  white  metal 
( or  soft  metal )  has  brought  about 
many  desirable  changes  in  the  practice 
of  babbitting.  The  electric  pot  shows 
many  advantages,  such  as  close  tem¬ 
perature  control,  reduction  of  man¬ 
hours  for  a  given  job  due  to  automatic 
temperature  control,  full  automatic 
control  by  a  time  clock,  no  fumes  or 
odors  from  unburned  fuel,  spoilage  by 
overheating  eliminated,  uniform  heat¬ 


ing  of  metal  eliminates  hot  spots,  metal 
temperature  known  at  all  times  and 
increased  life  of  vessel  due  to  absence 
of  flame. — Iron  Age,  March,  1929. 

Miscellaneous 

“Lighting”  Hens  in  Winter. — J.  E. 
Dougherty. — Does  it  pay  to  use  arti¬ 
ficial  lighting  in  the  laying  house  in 
winter?  Increased  interest  in  rural 
electrification  has  resulted  in  some  over- 
zealous  claims  regarding  the  application 
of  electricity  on  the  farm.  The  author 
has  prepared  this  paper  with  the  idea 
of  giving  those  interested  in  the  use  of 
electric  lights  in  hen  houses  a  more 
accurate  understanding  of  the  purpose  of 
such  lighting. — Electrical  If’est,  March 
1,  1929. 

Hot-Cathode  Thyratrons  (Part  I — 
Characteristics).  —  .\lrert  VV.  Hum.. 
— The  thyratron  is  a  three-electrixlc 
tube  similar  to  the  pliotron,  into  which, 
after  exhaust,  a  small  amount  of  inert 
gas  has  been  introduced.  The  presence 
of  gas  changes  the  pure  electron 
discharge  into  an  arc,  so  that  the 
thyratron  is  an  electrostatically  con¬ 
trolled  arc  rectifier.  .As  might  be  ex¬ 
pected  from  its  arc  character,  its  be¬ 
havior  and  electrical  characteristics 
are  very  different  from  those  of  the 
pliotron.  It  is  inferior  to  the  pliotron 
in  one  important  respect,  in  that  the 
grid  does  not  control  the  instantaneous 
value  of  the  plate  current,  but  only  its 
average  value.  On  the  other  hand,  it 
is  free  from  the  limitations  to  power 
capacity  and  efficiency  which  are  im¬ 
posed  upon  the  pliotron  by  space 
charge.  The  efficiency  of  hot-cathode 
thyratrons  at  500  volts  and  conservative 
life  rating  is  approximately  97  per  cent, 
including  cathode  heating.  The  power 
capacity  of  the  largest  unit  that  has 
been  made  is  100  amp.  at  10,000  volts. 
There  is  no  apparent  obstacle,  either 
theoretical  or  practical,  to  the  construc¬ 
tion  of  a  unit  of  ten  times  or  even  100 
times  this  capacity. — General  Electric 
Rez-ieze,  .April,  1929. 

llliat  mil  Copper  Dof — .\rthur  H. 
Parsons. — The  (luestions  that  many 
would  like  to  have  answered  are:  How 
long  will  copper  stay  at  24  to  27  cents? 
How  fast  will  it  go  down  when  it  does 
drop?  .At  approximately  what  price 
ought  it  to  reach  reasonable  stabiliza¬ 
tion  over  a  period  of  years?  One  must 
start  with  the  fundamentals  to  answer 
questions  such  as  consumption ;  pro¬ 
duction  ;  unit  cost  of  production,  etc. 
'I'here  are  also  four  collateral  factors 
that  must  he  taken  into  account  in  ex¬ 
plaining  the  recent  behavior  of  the 
metal  market  and  in  analyzing  the 
future.  'I'hese  are :  The  market  for 
shares  in  metal  mining  companies : 
the  Copper  Institute,  an  organization 
through  which  comprehensive  statistics 
of  production,  sales,  selling  prices  and 
consumption  of  copper  are  made  avail¬ 
able:  the  progress  in  the  merging  ot 
jiroducing  companies  and  the  psychol¬ 
ogy  of  buyers,  taken  collectively. — 
Engineering  and  Mining  Journal,  .April 
6.  1929. 
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Book  Reviews 


Speech  and  Hearing 

By  Harvey  Fletcher.  New  York:  D.  Van 
No.strand  Company,  Inc.  :>:U  papes,  illus¬ 
trated.  Price,  $5.ri0. 

The  theory  of  sound,  beginninj^  with 
a  description  of  the  speech  organs,  pro¬ 
duction  of  speech  .sounds,  both  natural 
and  artificial,  the  frequency  of  speech 
sounds  and,  in  brief,  the  amount  of 
power  required  to  produce  them.  Record¬ 
ing  instruments  such  as  the  phonauto 
graph,  the  phonograph  and  the  oscillo¬ 
graph  are  described.  Acuteness  and  the 
limits  of  hearing  are  dealt  with,  as  are 
the  developments  of  the  audiometer  and 
the  principles  of  recognition  and  mask¬ 
ing  of  .sounds.  The  loudness  of  sounds, 
the  recognition  of  the  pitch  of  musical 
tones,  methods  of  measuring  the  recog¬ 
nition  of  speech  sounds,  the  effect  of 
changes  in  their  received  intensity, 
effect  of  frequency  distortion  upon  the 
recognition  of  speech  sounds,  effect  of 
other  types  of  distortion  upon  hearing 
and  the  effect  of  noise  and  deafness 
upon  the  recognition  of  speech  sounds 
are  dealt  with  in  this  book.  An  im¬ 
portant  part  of  the  topics  presented  in 
the  book  has  been  to  determine  the  de¬ 
gree  of  precision  with  which  the  mind 
can  differentiate  and  interpret  sounds 
quite  similar.  It  should  make  an  e.\- 
cellent  guide  for  laboratory  work. 

Operational  Circuit  Analysis 

By  Vannevar  Bush.  New  York,  N.  Y.: 
John  Wiley  and  Son.s,  Inc.  .192  pages, 
illustrated.  Price,  14.50. 

Short  cut  methods  to  arrive  at  the 
solutions  of  electrical  problems  are  very 
useful.  The  symbolic  treatment  is 
readily  used  by  many  engineers  to  solve 
steady  state  circuit  problems  without 
their  having  a  ma.stery  of  the  mathe¬ 
matics  involved.  In  transient  circuits 
Oliver  Heaviside  first  used  a  short  cut 
method  to  obtain  circuit  solutions  to  the 


matical  aspects  of  the  calculus.  The 
book  is  written  by  an  engineer  for  en¬ 
gineers  and  is  the  e.xpression  of  several 
years’  teaching  of  the  subject  to  grad¬ 
uate  students.  It  can  be  recommended 
highly  to  engineers  and  students. 

Hou'  to  Wind  Direct-Current 
Armatures 

By  W.  E.  Henning.  Second  edition. 
Milwaukee,  Wis. ;  Bruce  Publishing  Com¬ 
pany.  Cloth,  7x10  in.,  205  pages,  illustrated. 

In  this  revised  second  edition  the 
following  subjects  have  been  added : 
Terms  and  syrnlxils ;  additional  ex¬ 
amples  illustrating  the  application  of 
the  various  factors  that  enter  into 
armature-winding  calculations ;  testing 
wave-wound  armatures ;  calculating 
field  coil  windings,  and  a  comprehensive 
treatment  of  the  so-called  “frog-leg” 
windings  This  book  is  the  outgrowth 
of  a  course  of  lectures  given  by  the 
author  to  the  electrician  students  at  the 
.School  of  Engineering  of  Milwaukee 

•Mathematical  and  technical  dis¬ 
cussions  have  been  avoided  as  much  as 
possible,  and  where  their  use  is  neces¬ 
sary  they  have  been  shortened  and 
made  clear,  all  of  which  will  enable  the 
practical  armature  winder  to  obtain  a 
better  understanding  of  the  funda¬ 
mental  principles  involved. 

•Although  it  is  not  a  treatise  on  the 
design  of  armature  winding,  it  may  lie 
used  by  the  engineering  student  as  well. 
The  first  chapter  is  devoted  to  direct- 
current  winding  classification.  Next, 
lap-winding  diagrams,  two-circuit  or 
wave  windings,  an<l  special  windings, 
followed  by  construction  and  winding  of 
form-wound  armature  coils,  are  dis¬ 
cussed.  Other  chapters  take  up.  in 
secjuence.  armature  testing,  fundamental 
c(|uations.  adapting  a.c.  machines  to 
changed  conditions,  examples  of  volt¬ 
age  changes  and  an  appendix  of  useful 


rated  in  his  l)ook  that  are  useful.  He 
discusses  the  problems  of  distribution 
fearlessly  and  offers  stimulating  sug¬ 
gestions.  W  hether  they  agree  or  not 
with  the  author,  distribution  engineers 
will  find  the  book  useful  and  interesting. 

Conduction  of  Electricity 
Through  Gases 

By  Sir  J.  J.  Thomson  and  G.  P.  Thom¬ 
son.  Cambridge  University  Press.  New 
York:  The  MacMillan  Company.  Third 
Edition,  Vol.  I.  4S1  pages,  illustrated. 

In  the  revision  and  enlargement  of 
the  early  edition  Sir  J.  J.  Thomson  has 
had  the  assistance  of  his  son  Prof.  G.  P. 
Thomson  and  the  present  scope  of  the 
work  is  so  great  as  to  require  two 
volumes.  In  the  first  volume  the 
authors  cover  the  following  aspects  of 
the  subject :  Conductivity  of  gases  in 
normal  state,  properties  of  a  gas  when 
in  a  conducting  state,  mobility  of  ions, 
mathematical  theory  of  gaseous  conduc¬ 
tion,  magnetic  field  effects,  ratio  of 
charge  to  mass  of  ions,  charge  of  nega¬ 
tive  ions,  physical  properties  of  gaseous 
ions,  ionization  by  incandescent  solids, 
ionization  in  gases  from  flames  and 
ionization  by  light.  The  thorough 
treatment  of  the  subject  will  continue 
to  make  this  work  rank  as  a  classic  on 
gaseous  conduction. 

Book  Notes 

Electricity  Unit,  Part  1.  By  H.  C. 

Thayer.  New  York:  McGraw-Hill  Book 

Company.  15  pages,  illustrated.  Price, 

35  cents. 

Splices,  solders,  taping  practices,  wire 
construction  and  methods  of  making  joints 
outlined  as  to  methods  of  performance  and 
variations  for  use  by  W’isconsin  State 
Board  of  Vocational  Education.  Consists 
of  process  instruction  sheets  for  fifteen 
oiierations. 

Handbook  of  Hydraulics.  By  H.  W. 
King.  New  York :  McGraw-Hill  Bcxik 
Company.  523  pages,  illustrated.  Second 
edition.  Price, 

This  w’ell-known  handbook  for  the  solu¬ 
tion  of  hydraulic  problems  has  been  re¬ 
vised  and  enlarged.  It  is  complete  with 


horror  of  the  classical  mathematicians  of 
his  day.  But  the  Heaviside  operational 
calculus  method  has  proved  -its  value 
and  has  become  a  very  useful  tool  to 
engineers.  For  many  differential  equa¬ 
tion  solutions  of  electric  circuits  the 
operational  calculus  may  be  used  as  a 
slide  rule,  so  to  speak,  to  get  an  answer 
and  the  computer  needs  to  know  little 
of  the  underlying  mathematics. 

But  it  is  dangerous  to  use  short  cut 
methods  generally  without  knowing 
their  limitations  as  well  as  their  advan¬ 
tages.  So  in  this  book  Professor  Bush 
has  developed  the  theory  of  operational 
calculus  and  has  tied  it  to  classical 
mathematics  on  the  one  hand  and  to 


information  and  formulas. 

Distribution  of  Electricity  by 
Overhead  Lines 

By  William  T.  Taylor.  T,ondon  :  Charles 
Griffen  &  Company,  Utd.  2fi1  papes,  illus¬ 
trated.  Price,  $6.50. 

This  book  is  written  for  engineers 
engaged  in  the  planning,  construction 
and  operation  of  overhead  distribution 
lines.  The  chapters  treat  of  the  dis¬ 
tribution  system,  aspects  of  location  and 
design  of  distribution  lines,  calculations 
for  distributed  design,  the  general  dis¬ 
tribution  .system  and  aspects  of  distri¬ 
bution  maintenance.  Practices  from  all 


tables  and  formulas  and  new  chapters  have 
been  added  dealing  with  critical  depth  and 
hydraulic  pumps.  Many  new  tables  have 
been  added  and  the  entire  text  has  been 
rewritten. 

Problems  in  .Alternating  -  Current 
M.ACHINF.RY.  By  Waldo  V.  Lyon.  New 
A’ork :  McGraw-Hill  Rook  Company.  243 
pages,  illustrated.  Price,  $2.25. 

•An  experienced  teacher  such  as  Profes¬ 
sor  Lyon  realizes  the  value  of  good  prob¬ 
lems  in  an  engineering  course.  In  this  vol¬ 
ume  he  has  presented  a  splendid  series  of 
problems  dealing  with  the  principal  types 
of  alternating-current  machinery.  The 
problems  are  practical,  clearly  stated  and 
are  graded  and  arranged  to  fit  the  neces¬ 
sities  of  class  work. 


practical  circuit  problems  on  the  other. 
He  has  built  a  logical  and  well-illus¬ 
trated  text  to  give  engineers  a  basic 
knowledge  of  the  new  mathematical  tools 
so  useful  in  dealing  with  transient  con¬ 
ditions  in  electric  circuits.  Many  illus¬ 
trations  and  the  use  of  problems  help  to 
clarify  the  text  and  an  appendix  by 
Prof.  Norbert  M’iener  iliscusses  mathe¬ 


countries  are  recorded  and  discussed, 
but  the  present  electrical  conditions  in 
Great  Britain  are  noted  and  .the  book 
deals  with  them  very  largely.  The  gen¬ 
eral  system  advocated  is  the  three-phase, 
four-wire  with  the  ground  wire  used  as 
a  circuit  on  the  poles  and  insulated,  but 
all  systems  are  discussed. 

The  author  has  many  data  Incorpo¬ 


Books  Received 

Modernc  Lichttechnik.  By  J.  Teich- 
miiller.  Berlin :  Deutsche  Beleuchtungs- 
technische  Gesellschaft  E.  V.  125  pages, 
bO  illustrations.  Price,  6.50  reichsmarks. 

Chains  of  Lightninp.  By  Jonathan 
Brooks,  Indianapolis :  The  Bobbs-Merrill 
Company.  313  pages.  Price,  $2. 
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Lighting  the  Convention  at 
Atlantic  City 

Efjuipment  of  the  most  modern  and 
effective  kind  will  be  used  to  light 
Atlantic  City’s  great  new  convention 
hall,  which  is  to  be  formally  opened  for 
the  N.E.L.A.  convention  and  exhibition 
on  May  31.  Unusual  color  lighting 
effects  as  well  as  high  intensity  and  easy 
control  are  to  make  the  installation 
notable. 

The  auditorium,  in  which  40,000  per¬ 
sons  can  he  seated,  measures  approx¬ 
imately  300  ft.  X  480  ft.  Over  it  extend 
eight  trusses  and  the  half  sides  of  two 
others,  all  of  these  supporting  the  roof 
and  l)eing  135  ft.  above  the  floor  at 
highest  point.  Inside  of  these  trusses, 
which  are  12  ft.  wide,  are  placed  1,500- 
watt  flofKllighting  projectors  spaced 
above  14  ft.  apart.  They  project  light  to 
the  ceiling,  which  is  fini.shed  in  “celo- 
tex”  and  aluminum  paint. 

Thirty  color  screens  are  geared  to 
small  motors  so  that  one-half  these 
screens  are  operated  on  each  side.  To 
obtain  any  color  desired  a  button  is 
pushed  on  the  stage  and  the  screens 
stop  with  a  2-ft.  opening  in  front  of  the 
projectors.  About  540  projectors  are 
used.  Openings  in  front  of  them  are 
al-so  equipped  with  pri.smatic  diffusing 
plates.  A  pilot-light  system  and  dim¬ 
mer-control  method  are  incorporated  to 
operate  all  equipment  from  the  stage. 

In  the  ballroom,  which  will  seat  five 
thousand  and  which  has  a  9()-ft.  ceiling, 
indirect  color  and  general  illumination 
are  accomplished  by  the  cove  and  lunette 
method.  One  hundred  and  thirty-six 
250- watt  fl(K)dlamps  are  set  in  arches 
and  covers  and  equipped  with  daylight 
lenses.  Alternate  red,  blue,  green  and 
other  colors  are  obtained  with  many  of 
these  projectors  fitted  with  color  screens. 
In  addition,  there  are  26  lunettes  with 
36  smaller  lamps  in  each.  Varied  color 
effects  and  dimmer  control  are  obtained 
from  the  stage.  The  total  connected 
load  of  the  convention  hall  will  be 
1,442  kw. 

Consumers  Power  Company 
to  Build  New  Hydro  Plant 

Application  for  a  permit  to  construct 
a  lOO-ft.  dam  on  the  Muskegon  River 
at  Oxbow  has  been  filed  by  the  Con¬ 
sumers  Power  ('ompany  with  the  New¬ 
aygo  County  (Mich.)  Board  of  Super¬ 
visors,  The  site  is  6  miles  upstream 
from  the  company’s  present  dam  at 
Croton.  32  miles  north  of  Grand  Rapids. 
The  new  dam,  with  a  length  of  3, .500  ft., 
will  l)e  the  largest  in  Michigan.  It  will 
make  possible  "a  hydro-electric  generat¬ 
ing  plant  with  a  capacity  of  40,0(X)  hp., 
produced  by  three  units. 

The  dam  will  be  of  reinforced  earth¬ 


work  with  a  heavy  reinforced-concrete 
core  wall  from  base  to  crest  and  either 
a  concrete  or  welded  facing  for  the 
embankment  on  the  up-river  slope.  A 
re.servoir  with  a  maximum  depth  of  100 
ft.  will  be  formed.  It  will  be  about  18 
miles  long  and  a  mile  and  a  half  wide 
at  its  widest  point.  This  lake  will  have 
a  .shore  line  of  48  miles.  Along  the 
Muskegon  River  numerous  bays  and  in¬ 
lets  will  make  the  development  one  of 
scenic  attractiveness.  The  power  com¬ 
pany  also  announces  that  it  will  continue 
its  reforestation  program  to  beautify 
and  develop  the  valley  and  plant  millions 
of  fish  in  an  effort  to  restock  the  stream. 

The  power  house  will  not  be  a  part 
of  the  dam  .structure  but  will  be  built  at 
about  tailvvater  level  at  the  downstream 
toe  of  the  embankment.  Steel  conduits 
incased  in  concrete  will  carry  water  for 
the  turbines  and  spillways  from  an  in¬ 
take  tower  of  45  ft.  inside  diameter  and 
125  ft.  in  height  just  up.stream  from  the 
dam.  This  tower  will  rise  above  the 


lake  level,  with  a  one-story  brick  super¬ 
structure  housing  an  operating  room. 
In  this  superstructure  will  be  the 
emergency-controlling  mechanism  for 
the  gates  and  apparatus  for  cleaning 
racks  or  screens  over  the  intakes.  In 
all  normal  operation  the  gates  will  be 
remotely  controlled  from  the  power 
house.  Work  is  scheduled  to  begin  on 
the  project  this  year  and  to  be  com¬ 
pleted  in  1931. 


By  a  vote  of  7,054  to  2,400,  the 
citizens  of  Sioux  Falls,  the  largest  city 
in  South  Dakota,  refused  on  Tuesday 
to  issue  $100,000  in  bonds  for  the  en¬ 
largement  of  the  municipal  power  plant. 
This  is  looked  upon  as  a  victory  for 
the  Northern  States  Power  Company, 
which  operates  a  competitive  plant  ir. 
Sioux  Falls. 


Sioux  Falls  Decides  Against 
Expanding  City  Plant 


Accusations  Against  California  Utilities 

I'estimony  by  State  Senator  Jones  Before  Federal  Trade  Commis¬ 
sion  Brings  Out  Allegation  that  $10,000  Was  Paid  to 
Labor  Leaders  to  Influence  Their  Course 


Perhaps  the  most  grave  accusation 
vet  made  against  any  utility  interest 
in  the  investigation  by  the  Federal 
Trade  Commission  went  into  the  record 
on  Wednesday  of  this  week  when  State 
.Senator  Herbert  C.  Jones  of  Santa 
Clara,  Calif.,  chairman  of  the  legis¬ 
lative  committee  that  investigated  the 
activities  of  the  power  companies  of 
that  state  in  combating  the  proposed 
state  water-power  act — thrice  defeated 
on  referendum — took  the  stand.  Senator 
Jones  testified  that  among  other  dis¬ 
bursements  made  by  officials  of  power 
and  light  companies,  as  brought  to  light 
by  the  California  committee,  was  $10,0(X) 
alleged  to  be  for  the  purpose  of  influenc¬ 
ing  labor  leaders  after  the  State  Fed¬ 
eration  of  Labor  had  declared  for  the 
proposed  legislation.  No  accounting 
was  rendered  for  this  money.  .Senator 
Jones  said. 

A  certified  copy  of  the  investigation 
hearings  was  received  by  the  Trade 
Commission  last  month.  .Senator  Jones’ 
testimony  was  to  clear  up  points  which 
were  raised  by  this  document.  Cam¬ 
paign  expenses  against  the  measure 
amounted  to  $501,605,  most  of  which 
came  from  power  companies,  it  was 
brought  out.  The  main  barrage  was 
laid  down  by  the  Greater  California 
League  in  the  northern  part  of  the  state 
and  the  People’s  Economy  League  in 
the  southern,  neither  of  which,  the  wit¬ 
ness  said,  revealed  before  the  election 


that  it  was  formed  and  financed  by 
utility  support.  The  northern  organiza¬ 
tion  was  headed  by  Eustace  Cullinan, 
who  was  supplied  with  funds  and  had 
free  rein.  He  worked  through  civic 
organizations  and  through  subsidized 
individuals. 

The  half-million  figure  did  not  in¬ 
clude  the  large  expansion  of  business 
advertising  which  the  power  companies 
placed  during  the  campaign,  nor  the 
alleged  payment  of  $10,000  just  re¬ 
ferred  to.  Senator  Jones  stated,  how¬ 
ever,  that  his  committee  was  unable  to 
prove  any  effort  to  influence  press 
opinion  by  this  means.  He  mentioned 
that  three  out  of  five  on  the  committee 
were  opposed  to  the  measure.  The  wit¬ 
ness  spoke  of  week-end  excursions  to 
plants  and  reservoirs,  on  which  power 
companies  invited  prominent  Cali¬ 
fornians  as  their  guests,  expenses  paid. 
The  inference  was  that  this  was  a 
means  of  influencing  opinion  on  the  side 
of  private  ownership.  The  Senator  was 
invited  on  two  such  trips,  he  said,  but 
did  not  go. 

Expenditures  in  support  of  the  mea¬ 
sure  were  $159,990,  to  which  sum 
former  United  States  senators  were 
mentioned  as  heavy  contributors. 

When  the  commission’s  hearings  were 
resumed  on  Tuesday,  April  16,  a  mass  of 
documentary  evidence  was  introduced 
but  no  witnesses  appeared.  Among  the 
exhibits  marked  for  the  record  were 
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minutes  of  the  executive  committee  of 
che  Public  Relations  National  Section. 
N.E.L.A.,  and  excerpts  from  Public 
Opinion,  a  mimeographed  service  con¬ 
taining  current  press  comment  selected 
by  the  association.  Minutes  of  the  public 
speaking  committee  which  were  offered 
emphasized  the  growing  trend  of  cus¬ 
tomer  ownership  of  utility  stock  as  an 
automatic  guard  against  monopolistic 
tendencies. 

The  commission’s  interim  report  filed 
with  the  Senate  last  Monday  says : 
"Examination  of  the  books  of  account  of 


certain  holding  companies  was  continued 
during  the  past  month,  and  work  is 
begun  on  one  additional  holding  com¬ 
pany  in  Chicago.  Field  work  was  con¬ 
tinued  tin  relations  between  utility 
groups  and  service  organizations  at  the 
offices  of  important  groups  in  New  York 
City,  Boston  and  Chicago.”  It  will  be  a 
matter  of  months,  however,  before  the 
findings  are  in  shape  for  action.  The 
Electric  Bond  &  Share  case  is  still  pend¬ 
ing  before  the  New  York  District  Court. 

Following  Wednesday’s  testimony  the 
hearings  were  adjourned  on  call. 


Inquiry  Into  New  York  Commission  Law 

Governor  Roosevelt  Signs  Bill  to  Establish  Body  of  Nine  to  Make 
Survey  and  Report  Next  Year — He  Thinks 
Law  Needs  Great  Amendment 


1 


Doubt  as  to  Governor  Roosevelt’s 
action  on  the  bill  passed  by  the 
New  York  Legislature  at  its  recent 
.-ession  providing  for  a  temporary  com¬ 
mission  to  inquire  into  the  working  of 
the  statute  governing  the  New  York 
Public  Service  Commission — not  into 
any  specific  actions  of  the  commission 
itself — was  removed  when  on  Tuesday 
of  this  week  he  affixed  his  signature  to 
the  measure. 

As  previously  stated,  the  commission, 
which  is  to  report  back  to  the  Legisla¬ 
ture  next  year,  will  consist  of  nine 
members.  Two  of  these  will  be  ( c.r 
officio)  the  Speaker  of  the  .Assembly  and 
the  President  pro  tern,  of  the  Senate — 
that  is  to  say.  Speaker  McGinnies  and 
.Senator  Knight,  the  two  Republican 
leaders  at  Albany.  The  other  seven  will 
be  appointed,  three  by  the  Governor, 
two  by  the  Speaker  and  two  by  the 
.Senator,  and  may  or  may  not  be  mem¬ 
bers  of  the  Legislature.  Men  of  the 
caliber  of  former  Governors  Hughes, 
.Miller  and  Smith  have  been  suggested, 
but  there  is  no  certainty  that  any  of  the 
three  just  named  would  accept.  The 
restricted  nature  of  the  inquiry  is  dis¬ 
pleasing  to  some  local  bodies,  like  the 
City  Club  of  New  York  and  the  Public 
Committee  on  Power  in  New  York 
.State,  which  wished  the  investigation  to 
include  the  conduct  of  the  Public  Serv¬ 
ice  Commission  itself  as  distinct  from 
the  laws  governing  it.  The  Governor, 
in  approving  the  bill,  said : 

While  I  was  hopeful  that  the  Legislature 
would  create  a  smaller  commission  for  the 
purposes  of  making  this  survey,  I  am  ap¬ 
proving  this  bill  in  order  to  have  the  in¬ 
vestigation  started.  I  am  convinced  that 
the  present  Public  Service  Commission  lav' 
is  in  need  of  great  amendment,  and  I  hope 
that  this  survey  will  be  instrumental  in 
recommending  legislation  to  provide  for  a 
more  efficient  and  just  supervision  and 
regulation  of  public  service  corporations 
and  allied  companies. 

Further,  the  whole  principle  of  guaran¬ 
teeing  to  the  people  a  fair  rate  for  the  use 
of  services  provided  by  private  corporations 
ought  to  be  restudied.  The  theory  of 
twenty  years  ago  that  the  return  to  public 
service  corporations  should  not  exceed  a 
fair  profit  on  the  money  actually  invested 
is  constantly  and  flagrantly  violated.  .Some 
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method  must  be  found  to  return  to  the 
original  principle.  There  is  an  overwhelm¬ 
ing  demand  for  practical,  definite  and  im¬ 
mediate  action. 


Secretary  Good  to  Be  Chair¬ 
man  of  Power  Commission 

President  Hoover  has  designated 
James  W.  Good,  the  Secretary  of  War, 
to  be  chairman  of  the  Federal  Power 
Commission.  Under  the  water-power 
act  the  President  must  designate  one  of 
the  three  secretaries  composing  the  com¬ 
mission  as  its  chairman.  In  view  of  the 
fact  that  Secretary  Wilbur  of  the  In¬ 
terior  Department  has  had  extended 
contact  with  the  water-power  situation, 
there  had  been  some  suggestion  that  the 
chairmanship  of  the  new  commission 
might  go  to  him. 

Attwill  Denounces  Press 
Attacks  on  “Power  Trust” 

Chairman  Henry  C.  .Attwill  of  the 
Massachusetts  Department  of  Public 
Utilities  strongly  denounced  sensational 
press  attacks  upon  the  power  industry 
at  a  hearing  on  Wednesday  before  the 
legislative  committee  on  ways  and 
means  at  Boston,  in  connection  with  his 
advocacy  of  a  bill  to  rela.x  the  present 
restrictions  upon  the  entry  of  cities  and 
towns  into  municipal  ownership  as  a 
means  of  strengthening  the  regulatory 
powers  of  the  commission.  He  declared 
that  the  way  to  control  so  called  high 
financing  in  the  utility  field  is  so  to 
regulate  the  local  companies  that  it  will 
be  unprofitable  for  outside  syndicates  to 
buy  their  stock  at  tremendous  prices  and 
then  pyramid  other  companies  upon 
them  and  upon  the  local  earnings.  In 
support  of  the  bill  Mr.  Attwill  main¬ 
tained  that  reasonable  rates  can  be 
assured  only  through  some  form  of  con¬ 
tractual  relationship  between  the  oper¬ 
ating  companies  and  the  state  or  else 
through  public  ownership. 

Sheldon  E.  Wardwell,  for  the  Massa¬ 
chusetts  power  companies,  vigorously 
opnosed  the  bill  as  a  threat  of  political 
control,  pointing  out  that  it  gives  little 


protection  to  the  investor,  encourages 
agitation  for  municipal  ownership  and 
opens  the  door  to  dismemberment  of 
plants  without  proper  appeal  to  the 
courts. 

Sentiment  in  the  Massachusetts  Sen¬ 
ate  is  at  present  hostile  to  the  bill,  and 
little  evidence  has  appeared  of  wide¬ 
spread  popular  interest  in  it. 

Purchases  and  Mergers 

Control  of  Fall  River  Company  Goes  to 
New  England  Power  Association — 
Washington  li'afer  Power  Company 
Buys  Coeur  d'Alene  Utility 

Roy  F.  WHITNEY,  president  and 
general  manager  of  the  Fall  River 
(Mass.)  Electric  Light  Company,  an¬ 
nounced  on  W'ednesday  that  its  major¬ 
ity  stock  has  been  acquired  by  the  New 
England  Power  Association  and  East¬ 
ern  Utilities  Associates.  Mr.  Whitney 
said  the  management  of  the  company 
would  remain  unchanged. 

The  Washington  VVater  Power  Com¬ 
pany  of  Spokane,  Wash.,  has  just  pur¬ 
chased  the  Kootenai  Power  Company  of 
Cceur  d’.AIene,  Idaho.  Included  in  the 
transaction  are  the  Consumers’  Water 
Company  and  the  Inland  Sales  Com¬ 
pany,  a  merchandising  firm,  both  also  of 
Cceur  d’Alene.  The  August  Paulsen 
estate  and  others  were  the  owners.  The 
purchased  properties  approximate  a 
valuation  of  $1,000,000. 

The  Central  States  Edison  Company  of 
Chicago  announces  that  it  has  contracted 
to  acquire  the  Bayfield  Utilities  Compar./, 
furnishing  electric  and  water  services  to 
Bayfield,  Wis.,  and  surrounding  territory ; 
the  Grand  Marais  Light  &  Power  Com¬ 
pany,  supplying  electrical  energy  to  Grand 
Marais,  Minn. ;  the  municipal  electric  light 
plant  at  Liberty.  Neb.,  and  the  electric  dis¬ 
tribution  systems  serving  Rhineland,  Loose 
Creek  and  McKittrick,  Mo. 

.At  Galt,  Mo.,  the  Missouri  Public  Serv¬ 
ice  Company  recently  purchased  the  pri¬ 
vately  owned  electric  plant  for  $16,000. 
.Advocates  of  a  municipal  plant  contended 
that  the  price  paid  was  too  high,  and  on 
April  12  a  vote  of  243  to  7  was  cast  for  a 
bond  issue  of  $20,000  to  construct  a  munici¬ 
pal  plant. 

The  VV'estern  Public  Service  Company 
has  purchased  municipal  plants  at  Madrid, 
Bloomington  and  Naponee,  Neb. 

The  Long  Lake  Light,  Heat  &  Power 
Company,  supplying  residents  of  the  towns 
of  Long  Lake  and  Indian  Lake,  in  Hamil¬ 
ton  County,  and  Newcomb,  in  Essex 
County,  has  made  application  to  the  New 
York  commission  for  permission  to  trans¬ 
fer  its  lines  and  franchises  to  the  New 
York  State  Electric  Corporation. 

.Authority  has  been  granted  by  the  Cali¬ 
fornia  Railroad  Commission  to  the  Cali¬ 
fornia  Telephone  &  Light  Company  to 
transfer  to  the  Pacific  Gas  &  Electric 
Company  small  public  utility  properties  in 
Lake  and  Sonoma  Counties. 

.A  recent  addition  to  the  Canadian  prop¬ 
erties  of  the  W.  B.  Foshay  Company  is  the 
.Sauble  Falls  Light  &  Power  Company  of 
Wiarton,  Ontario. 

The  taxpayers  of  the  International 
Settlement  at  Shanghai  on  Wednesday  ap¬ 
proved  the  sale  of  the  electric  power  and 
light  system  of  the  settlement  to  the  Ameri¬ 
can  &  Foreign  Power  Company  for  ap¬ 
proximately  $50,000,000,  according  to  cable 
reports. 
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In  the  States’  Legislative  Mills 

Proposed  Measures  Which  Affect  Public  Utilities  Are  Now  Most 
Numerous  in  Wisconsin — Nebraska  Has  Been 
Good  Second — Massachusetts  Bills 


True  to  form,  the  Wisconsin  Leg¬ 
islature  has  found  in  matters 
affecting  public  utilities  one  of  its 
main  fields  for  proposed  statutes,  and, 
late  as  it  is  in  the  session,  a  number  of 
such  bills  still  await  its  final  action, 
Nebraska’s  Legislature,  also  much  oc¬ 
cupied  with  them,  is  on  the  eve  of 
adjournment.  Governor  Roosevelt  of 
New  York  has,  as  told  under  another 
heading,  signed  the  measure  providing 
a  temporary  body  to  ‘‘thoroughly  study 
public  service  commission  laws  of  this 
and  other  states  to  see  if  the  law  of 
this  state  accomplishes  adequate  state 
regulation  and  to  determine  what  re¬ 
visions,  if  any,  are  essential  to  safe¬ 
guard  the  interests  of  the  public,  stock- 
hoUlers,  bondholders  and  other  cred¬ 
itors,  and  to  draft  any  proposed  legis¬ 
lation  it  may  recommend.” 

ILLINOIS. — A  bill  which  will  re¬ 
quire  every  public  utility  corporation  to 
sell  its  products  and  service  to  munic¬ 
ipal  corporations  when  recjuested  by 
the  corporate  authorities  without  dis¬ 
crimination  as  between  private  and 
municipal  corporati»)ns  has  been  intro¬ 
duced  by  Representative  William  Z. 
Hlack,  Champaign,  in  the  Illinois  (gen¬ 
eral  Assembly  and  is  now  in  the  public 
utilities  committee.  I'he  bill  gives 
municipalities  the  right  to  contract  for 
the  service  and  products  of  utility  cor- 
jKirations  for  purposes  of  resale  and 
distribution  to  consumers  within  their 
corporate  limits,  and  the  municipalities 
are  guaranteed  the  same  rates  and  ad¬ 
vantages  for  (juantity  use  as  are  extended 
to  private  corporations  and  individuals. 

Though  a  large  number  of  utility  bills 
have  been  intr(Kluced.  very  few  have 
l)een  acted  upon  in  either  branch.  'I'he 
Senate  has  passed  a  bill  autlK)rizing 
cities  of  not  more  than  population 

to  sell  public  utilities  owned  by  them 
and  validating  sales  heretofore  made. 
A  House  bill  on  third  reading  pro¬ 
vides  that  the  Illinois  Commerce  Com¬ 
mission  shall  within  90  days  after  the 
convening  of  the  .Assembly  publish  a 
statement  of  comparative  public  utility 
rates  and  furnish  copies  to  the 
Governor  and  members  of  the  Assembly. 

M.ATNE. — One-half  cf  the  4  per  cent 
excise  tax  which,  as  reported  last  week, 
is  to  be  imposed  on  exports  of  elec¬ 
tricity,  if  the  law  just  passed  is  ratified 
by  the  voters  in  September,  is  for  ten 
years  to  be  devoted  to  the  construction 
of  rural  service  facilities,  within  a 
maximum  of  $250.(XX)  per  annum. 
Former  Governor  Baxter,  who  strongly 
opposed  the  export  bill  introduced  in 
bis  term  of  office,  has  declare<l  himself 
in  favor  of  the  present  one  with  the 
safeguards  incorporated  in  it. 

MASSACHUSETTS.— Two  resolu¬ 
tions  calling  for  utility  investigations 
were  filed  in  the  House  of  Representa¬ 


tives  this  week — one  by  Representative 
Hagan  of  Somerville  and  the  other  by 
Representative  McNulty  of  Boston. 
They  provide  for  investigations  of  a 
more  far-reaching  order  than  asked  in 
previous  petitions,  which  have  twice 
been  rejected.  There  is  some  doubt  as 
to  the  possibility  of  getting  the  new 
resolutions  before  the  Legislature,  but 
it  is  reasoned  that  they  can  be  reached 
by  suspending  the  rules.  Mr.  Hagan’s 
calls  for  a  committee  of  seven  members 
of  the  Legislature  to  inquire  into 
“foreign”  investments  in  and  control  of 
Massachusetts  corporations;  also  into 
holding  companies,  the  N.E.L.A,,  the 
American  Gas  Association  and  the  New 
England  Bureau  of  Public  Service  In¬ 
formation.  Mr.  McNulty’s  calls  for  a 
committee  of  five  members  of  the  House 
to  investigate  the  activities  in  Massa¬ 
chusetts  “of  certain  paper  and  pulp 
manufacturing  companies,  power  and 
light  and  other  interests”  and  any  propa¬ 
ganda  emanating  from  them. 

MINNESOTA. — Raising  the  levels 
of  any  waters  in  Minnesota  which  are 
a  part  of  international  boundary  waters 
would  be  absolutely  prohibited,  with 
])rovisions  that  the  state  make  armed 
resistance  if  necessary  to  any  such 
efforts,  under  the  terms  of  two  bills 
introduced  by  Senator  George  H.  Lorn- 
men  of  Eveletb.  One  object  of  the 
measures  is.  Senator  Lommen  admits, 
to  “block  the  project  of  E.  W.  Backus, 
Minneapolis  Imberman,  to  dam  inter¬ 
national  waters  to  provide  electrical 
power."  The  Backus  Interests  supply 
energy  to  border  communities. 

The  Senate  has  voted  to  recall  from 
the  House  a  bill  which  would  permit  a 
village  to  sell  its  light  or  waterworks 
plant  on  approval  of  five-eighths  of 
the  voters,  instead  of  the  two-thirds 
now  required. 

NEBR.ASK.A. — The  decision  of  the 
Legislature  to  adjourn  sine  die  on  April 
20  forced  a  quick  showdown  in  the 
House  on  the  bills  in  committees  and 
on  the  calendar  that  remained  of  the 
League  of  Municipalities’  legislative 
program.  Turbulent  scenes  marked 
one  sitting,  a  league  protagonist  threat¬ 
ening  to  move  to  unseat  the  Speaker 
for  partiality  and  a  member  of  the 
House  assaulting  a  lobbyist.  Two  of 
the  bills  passed  by  the  Senate  were 
killed.  One  provided  that  municipali¬ 
ties  .shall  not  sell  utility  or  other  prop¬ 
erty  except  for  cash  and  another  related 
to  council  action  on  franchise  rights. 
Four  other  Senate  bills  were  reported 
out  of  the  House  committee  for  in¬ 
definite  postponement,  but  in  three 
cases  this  was  overruled  and  the  bills 
placed  on  the  calendar,  although  a 
majority  of  the  House  did  not  vote. 

NEW  YORK. — Governor  Roosevelt 
has  signed  the  Fearon  bill,  amending 
the  Public  Service  Commission  law  bv 


including  a  gas  corporation,  an  electric 
corporation  or  a  gas  and  electric  cor¬ 
poration  among  the  corporations  which 
may  acquire  more  than  10  per  cent 
of  the  capital  stock  of  any  steam 
corporation. 

TENNESSEE. — Although  water¬ 
power  legislation  was  scheduled  for 
vigorous  debate  when  the  legislative 
session  at  Nashville  started,  the  law¬ 
makers  have  adjourned  without  passing 
any  bill  concerning  it.  Talk  of  an 
extra  session  is  heard. 

WISCONSIN.— By  65  to  27  the 
Assembly,  after  lively  debate,  last  week 
passed  the  Reis  bill  eliminating  the 
exemption  from  income  tax  now 
granted  utility  companies  that  operate 
street-car  lines  and  adding  light  and 
power  companies,  along  with  telephone, 
railroad  and  insurance  companies,  to 
the  income  tax  rolls.  Mr.  Reis  claimed 
that  the  existing  law  was  unfair  inas¬ 
much  as  79  utilities  pay  income  taxes 
while  eighteen  operate  street  railways, 
often  at  a  loss,  to  avoid  income  taxes. 
The  bill  went  to  the  Senate. 

In  addition.  Assemblyman  Reis  intro¬ 
duced  a  bill  allowing  two  or  more 
municipalities  and  the  intervening  rural 
areas  to  form  power  districts  for  the 
purpose  of  acquiring  electrical  dis¬ 
tribution  facilities  and  operating  them. 
This  is  one  of  the  measures  supported 
by  the  Wisconsin  League  of  Munici¬ 
palities. 

A  bill  to  require  electrical  utilities 
to  keep  separate  accounts  of  their  re¬ 
tail  appliance  business,  if  they  conduct 
one,  was  introduced  by  Assemblyman 
E.  M.  Rowlands. 

Assemblyman  O.  S.  Loomis  has  in¬ 
troduced  a  motion  to  add  three  words, 
“except  a  municipality,”  to  the  law 
which  specifies  that  when  an  electrical 
utility  secures  a  franchise  from  the 
state  to  .serve  a  certain  territory  no 
franchise  for  similar  service  shall  be 
given  to  any  other  firm  or  individual. 
Mr.  Loomis’  motion  would  permit 
municipal  plants  to  be  established  in 
places  where  private  ones  already 
existed. 

The  Assembly  retracted  the  step  it 
had  taken  to  bar  water-power  develop¬ 
ment  from  the  Menominee  Indian  res¬ 
ervation  and  turned  the  problem  back 
to  the  Railroad  Commission.  This  action 
affects  the  application  from  the  Wis¬ 
consin  Power  &  Light  Company  to 
build  dams  in  Wolf  River. 

Two  bills  relating  to  municipal  com¬ 
petition  with  public  utilities  have  been 
offered  in  the  upper  hou.se  by  Senator 
Duncan.  The  first  allows  municipali¬ 
ties  to  compete  with  public  utilities, 
and  the  second  allows  the  formation  of 
power  districts  between  municipalities 
for  competitive  purposes,  in  line  with 
the  Reis  measure  already  mentioned. 
Senator  Duncan  also  has  a  joint  reso¬ 
lution  to  instruct  the  Railroad  Com¬ 
mission  to  hold  an  investigation  with 
the  object  of  instituting  uniform  rates 
for  electricity  in  the  state. 

By  the  margin  of  one  vote,  the 
special  interim  water-power  committee 
went  on  record  as  favoring  a  constitu- 
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tional  amendment  to  authorize  the  state 
to  take  over  water-power  sites  and 
dams  at  the  end  of  30  years  and  go  into 
the  business  of  generating  and  selling 
electrical  energy. 


Protest  Against  Niagara  Falls 
Power  Treaty 

A  letter  sent  to  Senator  Robert  F. 
Wagner  of  New  York  by  the  Public 
Committee  on  Power,  which  has  been 
an  active  agitator  in  that  common¬ 
wealth,  cites  eleven  objections  to  the 
proposed  treaty  with  Canada  over 
Niagara  Falls  permitting  further  diver¬ 
sion  of  their  waters.  (See  Electrical 
World  for  January  5,  page  65.)  Ten 
refer  to  alleged  danger  to  the  interests 
of  the  state  and  to  conflict  with  (Gov¬ 
ernor  Roosevelt’s  water-power  develop¬ 
ment  plans. 

The  letter,  signed  by  Arthur  Garfield 
Hayes,  demands  the  substitution  of  the 
State  of  New  York  for  the  Niagara 
Falls  Power  Company  as  the  agent  of 
the  federal  government. 

The  eleventh  objection  declares  that 
an  alleged  defiance  by  the  company  of 
orders  of  the  federal  government  fur¬ 
nishes  an  additional  reason  why  it  should 
not  be  made  the  government’s  agent. 
The  letter  estimates  the  value  of  the 
proposed  grant  to  the  company  at  $62,- 
000,000  and  the  return  in  rentals  to  the 
state  at  between  $37,750  and  $68,250 
annually.  _ 

Program  of  Hot  Springs 
(Ark.)  Joint  Meeting 

At  the  joint  meeting  of  the  South¬ 
western  Geographic  Division  of  the 
N.E.L.A.  and  the  Arkansas  Utilities 
.Association  at  Hot  Springs,  Ark.,  April 
30-May  3,  there  will  be  general,  ac¬ 
counting,  commercial,  engineering  and 
public  relations  sessions,  as  well  as  a 
public  policy  meeting  on  the  second 
night.  At  the  latter  H.  B.  Flowers  of 
New  Orleans  will  preside  and  Vice- 
President  Charles  W.  .Appleton  of  the 
General  Electric  Company  will  make 
an  address.  The  opening  meeting,  on 
Tuesday  afternoon,  will  be  devoted  to  a 
discussion  of  advertising  and  publicity 
to  which  Beeman  Fisher  of  Dallas,  B. 

E.  Eaton  of  Gulfport,  Miss.,  and  George 

F.  Oxley  of  N.E.L..A.  headquarters  will 
contribute  papers,  while  J.  F.  Owens 
and  Leonard  Nelson  of  Oklahoma  City. 
A.  G,  Whidden  of  Pine  Bluff,  Ark.,  and 
H.  B.  Flowers  will  participate  in  the 
discussions. 

Among  those  who  will  take  part  in 
the  general  sessions  are  Presidents  J. 

G.  Holtzclaw  of  the  Southwestern  asso¬ 
ciation,  VV^  E.  Bann  of  the  Arkansas 
Utilities  Association  and  P.  S.  Ark¬ 
wright  of  the  N.E.L.A. ;  Paul  S.  Clapp, 
managing  director  N.E.L..A.;  Frank  L. 
Blanchard  of  H.  L.  Doherty  &  Com¬ 
pany,  J.  F.  Owens,  E.  H.  Sniffen  of  the 
Westinghouse  company,  W,  J.  Hagenah 
of  the  Byllesby  company  and  Labert 
St,  Clair  of  the  A.E.R.A. 

Commercial  Director  C.  E.  Green¬ 
wood  of  the  N.E.L..A.,  \V.  .A.  Darden. 


Oklahoma  City,  and  others  will  address 
the  Commercial  Section ;  L.  W.  W. 
Morrow,  editor  Electrical  World,  and 
C.  J.  Rutland,  Dallas,  the  Engineering 
Section;  R.  C.  Coffy  of  Fort  Smith, 
E.  E.  Armstrong  of  Gulfport.  H.  M. 
Blain  of  New  Orleans  and  Ruth  P. 
Steinhauser  of  Fort  Worth  the  Public 
Relations  Section.  There  will  be  a 
women’s  committee  meeting  addressed  by 
six  public  utility  company  women  and 
a  joint  meeting  of  the  Public  Relations 
Section  and  the  women’s  committee 
addressed  by  E.  F.  McKay  of  Oklahoma 
City,  Miss  F.  D.  Schertz  and  others. 
In  addition,  the  section  chairmen  will  be 
heard  at  Wednesday’s  general  sessions 
and  the  chairmen  of  more  than  a  score 
of  committees  will  report  at  the  appro¬ 
priate  sectional  meetings.  Entertain¬ 
ment  will  be  well  taken  care  of. 


Skagit  Project  Needs  Fund 
of  $13,500,000 

Bond  Issue  in  That  Sum  Before  Seattle 
Council  —  Hanging  Rock  Dam  and 
Million-Dollar  Tunnel  Included  in 
Estimate — Case  Defends  Department 

AN  ORDIN.ANCE  proposing  a  bond 
■T\.  issue  of  $13,500,000  for  a  dam  at 
Hanging  Rock  on  the  Skagit  hydro¬ 
electric  project  and  to  provide  payment 
for  other  developments  has  been  intro¬ 
duced  in  the  .Seattle  City  Council. 
Diablo  Dam.  part  of  the  Skagit  project, 
is  now  under  construction  and  will  be 
completed  early  ne.xt  spring.  Included 
in  the  project  is  the  building  of  the 
Diablo  power  house  with  a  rating  of 
90,000  kw.  The  new  program  includes 
the  Hanging  Rock  dam.  e.xtension  of 
the  tunnel  from  the  Gorge  intake  to  the 
dam,  building  of  a  transmission  line  to 
Seattle  and  repayment  of  several  million 
dollars  for  construction  work  advanced 
from  current  revenues. 

Plans  for  the  tunnel,  about  2,000  ft. 
long,  to  carry  water  from  the  new 
Diablo  Dam  to  the  power-house  site  at 
Reflector  Bar  have  been  approved  by 
the  Board  of  Public  Works  and  are 
now  ready  for  consideration  by  the 
Council.  Construction  work  on  the  bore 
and  power-plant  penstock  is  expected  to 
start  on  the  Council’s  order  .soon.  Plans 
call  for  a  concrete  tunnel,  19  ft.  6  in. 
in  diameter,  considerably  larger  than 
the  one  serving  the  Gorge  Creek  plant. 
The  engineers’  cost  estimate  of  $1,000,- 
000  covers  building  of  the  penstock 
from  the  lower  end  of  the  bore  into  the 
power  hou.se. 

Installation  of  the  third  unit  of  elec¬ 
trical  generating  equipment  has  just 
been  completed  at  the  Gorge  plant.  It 
is  capable  of  producing  33,000  kw.  and 
brings  the  rated  capacity  of  the  plant 
to  93.(X)0  kw.,  but  it  cannot  be  operated 
to  this  capacity  until  the  Diablo  Dam  is 
completed. 

In  defense  of  the  Seattle  Light  De¬ 
partment,  soon  to  be  subjected  to  an 
efficiency  survey  along  with  other  city 
departments  in  an  effort  at  greater  econ¬ 
omy  and  better  management.  Council¬ 
man  Otto  .A.  Case  declares  that  .Seattle 


stands  third  in  a  list  of  large  American 
cities  in  point  of  low  light  and  power 
rates,  and  he  declares  that  rates  will 
continue  to  fall  as  new  municipal  de¬ 
velopments  are  perfected.  If  the  aver¬ 
age  schedule  obtaining  over  the  country 
were  to  be  charged  in  Seattle,  Mr.  Case 
says,  the  people  of  the  city  would  be 
paying  $9,000,000  more  a  year  for  light 
and  power  than  they  now  are.  He  also 
maintains  that  Seattle  housewives  have 
a  greater  number  of  electric  ranges  and 
other  electrical  appliances  in  u.se  in  pro¬ 
portion  to  the  population  than  are  found 
in  any  other  city  of  the  country. 


Wisconsin  ITilities  Dispute 
League’s  Figures 

Comparative  rates  of  private  and 
municipal  power  and  light  companies, 
filed  by  Carl  D.  Thompson,  secretary  of 
the  Wisconsin  League  of  Municipalities, 
with  the  Legislature’s  interim  committee 
on  water  power  are  “inaccurate,  mean¬ 
ingless  and  unfair,’’  according  to  a  brief 
filed  recently  by  the  Wisconsin  Utili¬ 
ties  Association.  The  league  rates  pur¬ 
ported  to  show  the  municipal  light  and 
power  rates  to  be  less  than  those  of 
private  companies. 

G.  C.  Neff,  vice-president  of  the 
Wisconsin  Power  &  Light  Company, 
Madison,  who  filed  the  brief  for  the 
private  utilities,  .said  the  rates  quoterl 
by  the  league  in  37  cities  and  63  villages 
are  incorrect  and  mi.sleading.  The  asso¬ 
ciation  presented  the  following  table 
against  the  “more  flagrant  league 
errors’’ : 


Town  or  City 

Kw  -Hr. 
Used 

Bill  Shown 
by  I^eacue 

Bill  Shown 
by  I’tilities 

.\lnia . 

43 

$5  75 

$4  21 

Appleton . 

26 

2  59 

2  16 

Fort  .Atkinson... 

91 

5  67 

4  13 

Milwaukee . 

55 

4  25 

2  59 

Mondovi . 

26 

3  96 

2  88 

Racine . 

54 

3  58 

2.70 

Stanley . 

Waukesha . 

29 

4  06 

3.  15 

44 

4  80 

2  54 

West  Allis . 

48 

3  19 

2  39 

“Private 

company 

rates  ; 

are  lower 

than  cited  by  the  league  in  33  cities  and 
higher  in  four  cities,”  the  brief  said. 
“In  the  tabulation  of  village  rates  the 
league’s  table  of  rates  of  private  com¬ 
panies  is  higher  than  they  actually  are 
in  51  villages  and  lower  in  twelve. 

“A  striking  example  of  the  inaccu¬ 
racy  of  the  league’s  statistics  is  found 
in  figures  for  Milwaukee  service.  Ac¬ 
cording  to  the  league,  a  consumption  of 
55  kw.-hr.  would  cost  $4.25.  The  aver¬ 
age  residence  customer  in  Milwaukee, 
even  if  he  paid  for  all  his  consumption 
at  the  top  rate  of  7  cents  per  kilowatt- 
hour,  would  pay  only  $3.66.  In  the 
average  home  the  bill  for  55  kw.-hr. 
would  be  only  $2.59,  or  $1.66  less  than 
the  league  claims,  because  the  average 
customer  pays  only  3  cents  per  kilowatt- 
hour  for  all  energy  in  excess  of  27 
kw.-hr. 

“Inspection  of  the  statistical  tables 
submitted  by  the  league  shows  they  are 
incorrect  to  such  an  extent  that  they 
are  unworthy  of  consideration.  Some 
of  the  comparisons  with  cities  outside 
of  the  state  are  also  improper  and  un¬ 
fair.” 
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Maryland  Men  Talk  on 
Public  Relations 

Their  Basis  and  the  Policies  Involved 
Form  Chief  Topic  of  Ctilities  As¬ 
sociation  Meeting' — Business  Condi¬ 
tions  Canvassed  Also 

Better  public  relations  and  con¬ 
comitant  problems  dominated  the 
deliberations  of  the  electric  group  at 
the  seventh  annual  convention  of  the 
Maryland  Utilities  Association,  held  in 
Baltimore  on  April  12.  F.  F.  Henna- 
man  of  the  Penn  Central  Light  & 
Power  Company  and  H.  S.  Metcalfe 
of  the  W'^est  Penn  Power  Company 
discussed  the  general  basis  and  policies 
involved,  while  R.  F.  Bonsall,  C.  H. 
l^eatham  and  G.  P.  Mangan  offered 
practical  observations  for  achieving  the 
desired  results  through  the  activities  of 
the  operating  personnel.  The  electric, 
transportation,  gas  and  water  groups 
met  separately  in  the  morning  and 
jointly  in  the  afternoon. 

Paul  Wooton,  Washington  corre¬ 
spondent  of  the  Electrical  World, 
outlined  general  business  conditions 
and  the  probable  trend  of  Federal 
Reserve  Board  activities,  copper  price 
and  indiLstry  developments,  influence  of 
electrical  energy  upon  economic  condi¬ 
tions  in  the  coal-mining  industry  and 
related  topics  at  the  afternoon  session. 
A.  Roy  of  the  Edison  Lamp  Works 
presented  an  inspirational  sales  talk  on 
"Retail  Merchandising”  and  pointed 
out  some  often-overlooked  possibilities. 
“The  Place  of  the  f’ublic  futility  Under 
MtKlern  Business  Conditions"  was 
noted  by  M.  B.  Lambert  of  the  West- 
inghouse  Electric  &  Manufacturing 
Company,  with  particular  reference  to 
the  railway  field.  "Televox.”  the 
mechanical  man.  was  demonstrated. 

At  the  closing  session  following  the 
banquet,  at  which  Governor  Albert  C. 
Ritchie  was  among  the  guests,  the  Gov¬ 
ernor  advocated  better  and  more  in¬ 
timate  relations  between  the  utility  and 
those  served,  pointing  out  the  need  for 
the  education  of  the  public. 

President  11.  T.  Connolly  jiresided. 
The  officers  elected  for  the  coming 
year  are :  President.  H.  .\.  Brooks, 
Potomac  Electric  Flower  Company  :  vice- 
president,  R.  E.  Towne.  Potomac  Edison 
Company:  treasurer.  Frank  E.  Mitchell. 
I'^stern  Shore  Gas  &  Electric  Company : 
secretary.  David  Kennear.  United  Rail¬ 
ways  &  Electric  Company.  I..  G.  Smith. 
Consolidated  Gas.  Electric  Light  & 
Power  Company,  is  chairman  of  the 
electric  group.  Nearly  three  hundred 
members  and  guests  registered  for  the 
business  .sessions  and  many  more  at¬ 
tended  the  banquet. 


Electricity  Topic  at  Meeting 
of  Oil-Burner  ^ten 

“Automatic  oil  heat  and  electricity 
are  so  closely  associated  with  each 
other  that  the  spirit  of  co-operation  be¬ 
tween  the  two  must  be  continued  with¬ 
out  interruption,  in  order  that  their 


mutual  problems  may  meet  with  suc¬ 
cessful  solution,”  said  George  F. 
Oxley,  director  of  the  department  of 
public  information,  N.E.L..\,,  in  an  ad¬ 
dress  before  the  sixth  annual  conven¬ 
tion  of  the  American  Oil  Burner 
Association,  held  in  New'  York  City 
on  April  9,  10  and  11.  The  nineteen 
million  wired  homes  of  the  United 
States  are  the  oil-burner  industry’s 
potential  market,  he  said.  Mr.  Oxley 
took  the  place  of  Matthew'  S.  Sloan, 
president  New  York  Edison  Company, 
who  was  unable  to  attend.  Close  to 
two  thousand  officials  and  delegates  of 
the  oil-burner  industry,  the  oil  indus¬ 
try,  the  electrical  industry  and  other 
allied  industries  attended  the  convention. 

The  .'\merican  electrical  industry 
w'as  adequately  represented  in  the  ex¬ 
position  of  the  convention,  which  occu¬ 
pied  two  floors  of  the  Hotel  Pennsyl¬ 
vania.  A  large  number  of  newly 
developed  electrical  accessories  to  oil 
heat  w'ere  on  display.  One  of  the  dis¬ 
cussions  related  to  the  electrical  indus¬ 
try  was  led  by  Elliott  Harrington, 
industrial  engineer  of  the  General 
Electric  Company,  w'ho  touched  on 
various  elements  in  which  the  electrical 
engineer  is  interested,  including  elec¬ 
trical  ignition  and  the  problem  of  spark 
interference  with  radio.  "With  relation 
to  these  problems."  Mr.  Harrington 
said,  "standardization  practice  cannot 
be  applied,  but  each  combination  must 
be  worked  out  as  an  individual  prob¬ 
lem."  He  described  the  studies  being 
made  of  the  application  of  electric  heat 
elements  for  ignition  and  declared  that 
the  maintenance  of  the  element  above 
1,750  deg.  F.  w'ould  provide  satisfac¬ 
tory  ignition  for  virtually  every  oil 
burner. 

Forty  Million  Dollars  from 
Electrical  Advertising 

Hand  in  hand  with  the  many  new 
load  factors  being  developed  by  the  elec¬ 
tric  light  and  power  industry  is  elec¬ 
trical  advertising,  which  now  i>  produc¬ 
ing  an  annual  revenue  for  central 
stations  of  approximately  $40.(XK),(X)0. 
according  to  a  survey  now  under  way 
by  \\’.  J.  Moore,  supervisor  of  the  elec¬ 
trical  advertising  section  of  the  Society 
for  Electrical  Development.  Tentative 
estimates,  he  said,  show  a  total  ex¬ 
penditure  by  business  of  close  to  $70.- 
(lOO.OOO  annually  in  this  form  of  adver¬ 
tising. 

With  this  volume  of  business  coming 
in.  Mr.  Moore  pointed  out  that  there 
has  been  a  consequent  reduction  in  the 
cost  of  selling  this  load  to  the  consumer 
per  dollar  of  revenue  added  by  the  cen¬ 
tral  station.  In  1922  it  cost  a  central 
station  in  a  city  of  only  90.000  popula¬ 
tion  59  cents  for  each  dollar  of  added 
revenue,  while  in  1928  it  cost  only  7.2 
cents  in  the  same  city,  there  being  a 
consistent  decline  year  by  year  through 
the  entire  period  due  to  the  cumulative 
effect  of  a  continuous  sales  effort. 

Despite  this  large  volume  of  business 
and  descending  costs,  the  market  for  this 
medium  has  only  been  dented.  Mr. 


Moore  says.  The  potential  field  will 
yield  at  least  $300,000,000  annually,  of 
which  $200,000,000  would  represent  the 
income  to  the  utilities.  The  population 
of  any  given  territory  multiplied  by 
$1.50  about  equals  the  potential  annual 
revenue  that  any  central-station  com¬ 
pany  can  derive  from  the  electrical 
advertising  load.  In  one  typical  in¬ 
stance  inve.stigated,  $134,000  was  added 
to  a  central  station’s  income  with  only 
two  salesmen  in  the  field.  “One 
illuminated  painted  bulletin,”  Mr.  Moore 
is  convinced,  “is  equivalent  to  one-half 
mile  of  highw'ay  lighting  in  annual 
revenue.”  _ 

How  the  Consumers  Power 
Company  Met  Storm 

Storms  and  floods  that  swept  Mich¬ 
igan  early  this  month  put  interconnected 
power  lines  to  a  severe  test  that 
abundantly  proved  their  value.  By  their 
means  service  was  kept  going  to  dozens 
of  Michigan  communities  that  other¬ 
wise  w'ould  have  been  without  elec¬ 
tricity  in  w'hole  or  part.  Terrific  gales 
on  April  1  were  accompanied  by  sleet  in 
the  northern  and  western  parts  of  the 
state.  The  sleet  coated  the  transmission 
lines  thick  with  ice.  This  increased 
wind  resistance,  and  the  strain  on  the 
wires,  already  extraordinary,  liecame  so 
great  that  there  w'ere  a  number  of 
breaks. 

Consumers  Power  Company  lines 
went  down  between  dams  on  the 
Manistee  and  Muskegon  Rivers  and 
Muskegon,  Grand  Rapids  and  other 
western  Michigan  towns  and  between 
the  dams  on  the  Au  Sable  River  and 
cities  in  eastern  and  central  Michigan. 
This  cut  off  the  flow  of  hydro-electric 
pow'er  from  the  northern  rivers.  At 
once  the  reserve  steam  turbines  at 
Grand  Rapids.  Zilwaukee  and  other 
points  went  into  commission  to  restore 
the  load  and  spread  it  through  inter¬ 
connecting  transmission  lines  to  the 
entire  Consumers  Power  system.  At 
the  same  time  the  system  began  to 
draw  automatically  upon  the  reserves 
of  the  Detroit  Edison  Company  through 
the  interconnecting  line  betw'een  the  two 
systems.  At  one  time  during  the  emer¬ 
gency  this  line  carried  a  load  of  45.000 
hp.  from  the  Detroit  Edison  to  help  the 
steam-turbine  plants  of  the  Consumers 
Power  make  up  for  the  temporarily  lost 
water  power.  The  same  reserves  w'ere 
called  upon  in  lesser  degree  later  in  the 
week  when  torrential  rains  turned  the 
Tittabawassee  River  and  its  tributaries 
into  raging  floods. 

Several  w'eeks  ago.  when  Detroit  ex¬ 
perienced  its  “dark  day,”  the  reserves 
of  the  Consumers  Power  Company  were 
called  upon  to  help  the  Detroit  company 
carry  an  extraordinary  peak  load.  Fog 
and  smoke  conditions  on  the  “dark  day” 
turned  day  into  night,  superimposing  the 
usual  evening  lighting  load  upon  the 
regular  daytime  industrial  load.  The 
“dark”  conditions  existed  only  in  the 
Detroit  area,  so  Consumers  Power  was 
in  a  position  to  lend  all  the  current 
Detroit  Edison  needed  in  that  emer¬ 
gency. 
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Los  Angeles  Gas  &  Electric  Is 
Bl'ilding  New  Substation. — Work 
begun  in  February  by  the  Los  Angeles 
Gas  &  Electric  Corporation  on  the 
erection  of  substation  No.  8,  at  Tenth 
and  Hobart  Streets,  to  cost  more  than 
$200,(KK),  is  progressing.  The  new  sub¬ 
station  w'ill  have  a  capacity  of  15,000 
kva.,  which  is  three  times  that  of  an 
older  station  at  the  same  location.  It 
will  be  under  supervisory  control  from 
substation  No.  14,  on  South  Coronado 
Street.  The  new  plant  is  expected  to 
be  in  operation  by  fall. 


conventions  of  the  Indiana  Electric  Municipal  Electric  Plant  for 
Light  Association  and  the  Indiana  Pub-  Mobile  Agitated.  —  Agitation  for  the 
He  Utilities  Association  are  to  be  held  erection  of  a  municipal  power  plant  in 
at  the  Hotel  Gary,  Gary,  on  May  2  and  3.  Mobile  as  an  operating  adjunct  of  the 
May  2  will  be  given  over  to  general  waterworks  system,  a  city-owned  prop- 
utility  subjects.  The  program  for  erty,  has  advanced  another  lap.  Corn- 
May  3  will  be  in  charge  of  the  Indiana  missioner  Hartwell,  in  charge  of  water- 
Electric  Light  Association.  Speakers  of  works,  has  been  authorized  to  instruct 
national  prominence  are  scheduled.  the  city  attorney  to  prepare  an  ordinance 

-  which,  if  adopted  by  the  City  Commis- 

New  Municipal  Plant  for  Jack-  sion,  would  have  the  effect  of  calling  a 
SON,  Tenn.  —  A  measure  enabling  the  special  election  to  submit  a  waterworks 
city  of  Jack.son,  Tenn,,  to  issue  $1,000,-  bond  is.sue  of  $1,000,000  to  finance  the 
000  in  bonds  for  the  construction  of  project. 

municipal  electric  and  gas  plants  has  - 

passed  the  Tennessee  Legislature.  Jack-  Young  Australia  Visits  Edison 
son  has  now  a  small  municipal  plant,  but  Lighting  Institute. — A  group  of  160 
its  chief  source  of  energy  is  the  Jackson  youths  from  various  parts  of  .Australia 
Railway  &  Light  Company,  subsidiary  and  New  Zealand,  sent  by  the  Young 
of  the  National  Power  &  Light  Com-  .Australia  League  for  the  purpose  of 

increasing  good  will  between  the  two 
continents  and  of  obtaining  an  insight 
into  .American  home,  educational  and 
industrial  life,  were  guests  recently  of 
the  Edison  Lighting  Institute  at  Har¬ 
rison.  N.  J.  The  visit,  which  was  ar¬ 
ranged  through  VV,  C.  Duncan  of  the 
International  General  Electric  Company, 
included  a  trip  to  the  bulb  works  and 

lamp  factories,  where  the  boys,  whose  Progress  on  Devil’s  River  Plants 
average  age  is  seventeen,  witnessed  the  i.n  Texas. — W  ork  is  nearing  completion 
lamp-making  machinery  in  actual  proc-  on  the  hydro-electric  generating  plant 
ess  of  operation.  The  young  visitors  at  Lake  Walk,  project  No.  2  in  the 
toured  California  and  visited  San  .An-  Central  Power  &  Light  Company’s  de- 
tonio,  Chattanooga,  Washington,  New  velopment  of  water  power  on  Devil’s 


New  England  N.E.L.A.  Elects  Of¬ 
ficers. — Charles  H.  Hodskinson  of  the 
Boston  Edison  company  was  elected 
president  of  the  New  England  Division 
of  the  N.E.L.A.  at  the  annual  meeting 
in  Boston  last  week,  to  take  office  July  1. 
Other  officers  chosen  were:  V’ice-presi- 
dents,  H.  E.  Duren,  Greenfield,  Mass., 
and  W.  C.  Bell,  New  England  Power 
Association.  Boston;  treasurer,  Frank 
L.  Ball,  Charles  H.  Tenney  &  Company, 
Boston.  The  next  convention  will  be  at 
the  Hotel  Griswold,  New  London, 
Conn.,  .Sept.  9-12. 


New  Transmission  Lines  for  Cen¬ 
tral  Illinois  Public  Service. — The 
Illinois  Commerce  Commission  has 
authorized  the  Central  Illinois  Public 
Service  Company  to  construct  trans¬ 
mission  lines  from  Athens  to  Cantrall, 
from  Farina  to  St.  Peter  and  from 
Mattoon  to  Larna,  as  well  as  to  operate 
the  property  of  the  Prairie  Electric 
Company  at  Stewardson  and  Stras.sburg. 


A.S.C.E.  Joins  American  Engineer¬ 
ing  Council. — The  American  Society 
of  Civil  Engineers  has  been  admitted 
to  membership  in  the  American  En¬ 
gineering  Council.  The  A.S.C.E.  has  a 
membership  of  13.577.  In  joining  the 
A.E.C.  it  becomes  associated  with  six 
other  national  engineering  societie.s — 
the  A.I.E.E.,  the  A..S.M.E.  and  the  as¬ 
sociations  of  chemical,  consulting,  agri¬ 
cultural  and  industrial  engineers. 


Southern  Colorado  Power  Com¬ 
pany  Plans  Expenditure  of  $275,000. 
— In  extending,  improving  and  repair¬ 
ing  its  system  the  Southern  Colorado 
Power  Company  of  Pueblo  plans  to 
spend  this  year  $275,000.  Increased  use 
of  appliances  in  the  residential  districts 
of  Pueblo,  additions  in  the  business  dis¬ 
trict.  electrification  of  farms  and  the 
use  of  electrically  driven  pumps  for  ir¬ 
rigation  are  the  chief  sources  of  fresh 
demand. 
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River  in  Texas.  The  dam  and  power 
house  at  Lake  Walk  are  more  than  90 
per  cent  complete,  and  at  the  present 
rate  of  construction  the  plant  may  go 
into  operation  about  the  first  of  May. 
All  construction  work  on  the  Devil’s 
I.ake  hydro  plant,  near  Del  Rio,  was 
finished  during  the  second  week  of 
March.  This  plant  has  been  under  op¬ 
eration  since  last  December  and  now  is 
running  under  a  full  head  of  47  ft. 


Kentucky  Company  Builds  Line 
TO  Jefferson  Davis  Monument. — 
Lack  of  power  to  operate  the  passenger 
elevator  in  the  Jefferson  Davis  Monu¬ 
ment  at  Fairview,  Ky. — one  of  the 
highest  of  its  kind  in  the  country — ^has 
proved  hitherto  a  drawback  from  the 
sightseer’s  point  of  view.  This  lack  has 
been  remedied  by  the  Kentucky-Ten- 
nessee  Light  &  Power  Company  of 
Bowling  Green,  Ky..  which  has  built  a 
line  from  its  generating  plant  at  Hop¬ 
kinsville  to  Fairview  to  make  power  for 
this  purpose  available.  Completion  of 
the  line  is  expected  on  April  20.  Cit¬ 
izens  contributed  almost  a  third  of  the 
expense,  the  rest  being  borne  by  the 
company. 


Municipal  Plant  of  Taunton, 
Mass.,  Offers  City  $100, (KK)  as  Gift. 
— The  Taunton  (Mass.)  Municipal 
Lighting  Plant  has  offered  the  city  of 
Taunton  $100,000  from  its  operating 
fund  as  a  gift  to  be  used  as  the  Mayor 
and  the  City  Council  deem  best.  The 
Municipal  company,  organized  in  1897, 
purchased  its  plant  for  $125,000,  has 
operated  on  a  profitable  basis  since 
1919  and  is  now  valued  at  $2,200,000. 
riiere  is  some  question  regarding  the 
legality  of  such  a  gift.  If  finally 
pronounced  legal,  the  money  will  be 
usefl  toward  the  construction  of  an 
addition  to  the  Taunton  High  School 
to  cost  $200,000.  In  the  past  year  the 
municipal  plant  reported  revenues  of 
$610,000  and  a  gross  operating  profit 
of  $181,000.  Lighting  rates  are  8  cents 
a  kilowatt-hour  for  domestic  use  and 
range  down  to  1.75  cents  for  large 
power  consumers. 


Once  More  the  Fish  Question. — 
Strenuous  objection  has  been  made  on 
liehalf  of  the  fish  industry  to  the  issu¬ 
ance  of  a  new  license  to  the  Washing¬ 
ton  Irrigation  &  Development  Company 
under  the  same  conditions  as  applied  on 
the  original  license,  the  period  of  which 
expired  March  1.  The  development  in¬ 
volved  is  that  proposed  at  Priest  Rapids 
on  the  Columbia  River.  The  fish  in¬ 
dustry  never  has  been  satisfied  with  the 
provision  in  the  first  license,  which 
limited  the  responsibility  of  the  company 
to  $300,000  for  passing  the  fish  over  the 
dam  or  the  establishment  of  a  fish  hatch¬ 
ery.  The  fear  is  expressed  that  this 
amount  will  not  be  adequate  to  establish  a 
hatchery  or  to  construct  the  necessary 
works  to  enable  the  fish  to  get  by  the  ob¬ 
struction.  Power  specialists  are  of  the 
opinion,  however,  that  no  great  difficul¬ 
ties  are  involved  in  protecting  the  fish 
under  the  conditions  of  the  license.  No 
action  on  the  new  application  can  be  had 


until'  the  Federal  Power  Commission 
formally  terminates  the  existing  license. 
While  the  period  of  the  license  expired 
on  March  1,  it  continues  in  effect  until 
formally  terminated  by  the  commission. 

Westinghouse  Lighting  Institute 
Open  to  Public  First  of  June. — The 
date  for  the  public  opening  of  the  West¬ 
inghouse  Lighting  Institute,  which,  as 
announced  last  week  (page  752),  the 
Westinghouse  Lamp  Company  is  about 
to  establish  in  the  Grand  Central  Pal- 


Coming  Meetings 

(A  complete  directory  of  electrical 
as.sociations,  with  their  secretaries.  Is 
published  in  the  first  issue  of  every 
volume.  For  latest  list  see  issue  for 
January  .S,  page  80.] 

American  Welding  Society — Engineer¬ 
ing  Societies  Bldg.,  New  York,  April 
22-26.  M.  M.  Kelly,  29  West  39th 
St.,  New  York. 

Middle  We.st  Division,  N.E.L..A.— Hotel 
Fontenelle,  Omaha,  Neb.,  April  24-26. 
T.  A.  Browne,  Lincoln,  Neb. 
Southwestern  Division,  N.E.L.A.  — 
Arlington  Hotel,  Hot  Springs,  Ark., 
April  30-May  3.  S.  .1.  Ballinger, 
San  Antonio  Public  Service  Co.,  San 
Antonio,  Tex. 

Arkansas  Utilities  Association  — 
Arlington  Hotel,  Hot  Springs,  Ark., 
April  30-May  3.  R.  I.  Brown, 
Arkansas  Power  &  Light  Co.,  Little 
Rock,  Ark. 

Indiana  Electric  Light  Association  — 
Hotel  Gary,  Gary,  Ind.,  May  1-3. 
William  Stokes,  1548  Consolidated 
Bldg.,  Indianapolis,  Ind. 

American  Institute  of  Electrical  Engi¬ 
neers — Regional  meeting,  Dallas, 
Tex.,  May  7-9  ;  summer  convention, 
Swampscott,  Mass.,  June  24-28.  F.  L. 
Hutchinson,  33  West  39th  St.,  New 
York. 

East  Central  Division,  N.E.L.A.  — 
Louisville,  Ky.,  May  7-10.  D.  L. 
Gaskill,  Greenville,  Ohio. 
Southeastern  Division,  N.E.L.A. — Ashe¬ 
ville.  N.  C..  May  8-10.  C.  M.  Kllian, 
207  Bona  Allen  Bldg.,  Atlanta. 
Missouri  Association  of  Public  Utilities 
— Bothwell  Hotel,  Sedalia,  May  16- 
18.  F.  D.  Beardslee,  315  N.  12th 
St.,  St.  Louis. 

National  Electrical  Credit  Association 
— Statler  Hotel,  St.  Louis,  May  16 
and  17.  F.  P.  Vose,  1008  Marquette 
Bldg.,  Chicago. 

National  Electrical  Manufacturers’ 
A.ssociatioii  —  The  Homestead.  Hot 
Springs.  Va.,  May  20-25.  S.  N.  Clark¬ 
son,  420  l^exington  Ave.,  New  York. 
American  Electrochemical  Society — 
Toronto,  May  27-29.  C.  G.  Fink, 
Columbia  University,  New  York. 
National  Electrical  Wholesalers’  Asso¬ 
ciation — The  Homestead,  Hot  Springs, 
Va..  May  27-31.  E.  Donald  Tolies, 
165  Broadway,  New  York. 

National  Electric  Light  Association — 
Atlantic  City.  N.  J..  June  3-7.  A.  J. 
Marshall,  420  Lexington  Ave.,  New 
York. 

North  Central  Electric  Association — 
Breezy  Point,  Pequot,  Minn.,  June 
16-18.  J.  W.  Lapham.  803  Plymouth 
Bldg.,  Minneapolis. 

Association  of  Iron  and  Steel  Electri¬ 
cal  Engineers — Pittpburgh,  June  17- 
21.  J.  F.  Kelly,  1007  Empire  Bldg., 
Pittsburgh. 

Canadian  Electrical  Association  — 
Algonquin  Hotel.  St.  Andrew’s  by 
the  Sea,  N.  B..  June  19-21.  H.  M. 
Lyster,  712  Power  Bldg.,  Montreal. 
Pacific  Coast  Electrical  Association — 
Del  Mopte,  Calif.,  June  19-22.  S.  H. 
Taylor,  447  Sutter  St.,  San  Fran¬ 
cisco. 

Society  for  the  Promotion  of  Engineer¬ 
ing  Education — Ohio  State  Univer¬ 
sity,  Columbus,  June  19-22.  P.  L. 
Bishop,  University  of  Pittsburgh, 
Pittsburgh. 

Northwest  Electric  Light  and  Power 
Association — Seattle,  June  26-29.  B. 
Snow,  1206  Spalding  Bldg..  Portland, 
Ore. 


ace,  Lexington  Avenue  and  Forty-sixth 
Street,  New  York  City,  has  been  fixed 
to  coincide  with  the  opening  of  the 
N.E.L.A.  convention  and  exhibition  on 
May  31,  so  that  delegates  on  their  way 
to  and  from  Atlantic  City  will  have  an 
opportunity  to  visit  the  new  concern. 
Work  has  progressed  so  rapidly,  how¬ 
ever,  that  specially  invited  guests  will 
be  able  to  see  the  institute  in  the  latter 
part  of  May.  Building  alterations  are 
virtually  complete  and  the  electric  in¬ 
stallations  are  well  started. 


El  Paso  Company  Starts  Con¬ 
struction  ON  New  Mexico  Line. — 
Construction  has  been  started  by  the  El 
Pa.so  Electric  Company  on  a  22,()00-volt 
transmission  line  from  Las  Cruces. 
N.  M..  to  Hatch,  N.  M.  This  43-mile 
extension  will  be  carried  on  45-ft.  poles. 


Virginia  Polytechnic  to  Inaug¬ 
urate  Rural  Electrification  Short 
Course. — The  first  short  course  on  rural 
electrification  to  be  given  by  any  uni¬ 
versity  in  the  Southeast  will  be  at  the 
V'irginia  Polytechnic  Institute  at  Blacks¬ 
burg.  Va..  on  June  12,  13  and  14.  The 
tentative  program  contains  the  names  of 
such  authorities  as  G.  C.  Neff,  L.  C. 
Prickett,  W.  C.  Brown.  G.  W.  Kable 
and  others,  as  well  as  the  professors  of 
the  agricultural  engineering  department 
of  the  institute,  of  which  department 
Prof.  Charles  E.  Seitz  is  the  head.  A 
good  attendance  from  Virginia  is  as¬ 
sured,  and  power  companies  in  adjoin¬ 
ing  states  also  are  e.xpected  to  be  well 
represented. 

‘‘Electric  League  Day”  at  Indian- 
.4POLIS. — April  8  was  an  outstanding 
day  at  the  Indianapolis  Home  Show,  an 
affair  that  attracts  approximately  150,- 
000  visitors  annually.  On  the  day 
mentioned  the  Electric  League  of  the 
city  was  in  part  charge,  furnishing  en¬ 
tertainment.  a  home-lighting  demon¬ 
stration  by  T.  P.  Brown  of  the  Edison 
Lamp  Works,  a  “Televox”  performance 
by  courtesy  of  the  Westinghouse  com¬ 
pany  and  other  features.  In  the  latter 
part  of  March  the  Indianapolis  Elec¬ 
tric  League  sponsored  an  illumination 
conference  under  the  auspices  of  the 
Westinghouse.  Edison  and  National 
lamp  works.  Builders,  architects,  elec¬ 
trical  engineers,  maintenance  men  and 
league  members  to  the  number  of  sixty 
or  seventy  attended  each  of  six  sessions. 


Halt  Ls  Called  on  Raquette  River 
Project  in  Northern  New  York. — 
The  Northeastern  Power  Corporation, 
of  which  Floyd  L.  Carlisle  of  Water- 
town  and  New  York  is  president,  on 
April  10  su.spended  all  operations  on 
the  South  Colton  power  development  on 
the  Raquette  River  in  St.  Lawrence 
County.  Workmen  who  had  recentl\ 
.started  operations  were  dismissed.  The 
reason  for  the  abandonment  of  the 
project,  which  had  been  said  to  contain 
possibilities  of  becoming  one  of  the 
largest  hydro-electric  developments  in 
northern  New  York,  has  not  been 
divulged  by  the  company  officials,  but 
“sufficient  business  and  engineering 
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reason^”  are  said  to  explain  the  change 
of  plan.  In  place  of  the  South  Colton 
development,  the  Northeastern  Power 
Corporation  is  expected  to  take  up 
others,  perhaps  on  the  Oswegatchie. 


C  ANADiAX  Exportation  of  Energy 
TO  United  States  Increases. — A  gen¬ 
eral  increase  in  exports  of  electrical 
energy  from  Canada  to  the  United 
States  during  the  last  three  years  was 
shown  in  a  statement  tabled  in  the  Cana¬ 
dian  Parliament  recently  by  the  Minister 
of  Trade  and  Commerce.  The  report 
showed  that  in  1926  1.281.8  hp.  was  ex¬ 
ported  from  New  Brunswick,  54,240.8 
hp.  from  Quebec,  171,887.3  hp.  from 
Ontario,  and  2,878.6  hp.  from  British 
Columbia.  In  1927  the  exportation  of 
electrical  energy  from  New  Brunswick 
was  1,485.9  hp. ;  from  Quebec,  59,818 
hp. :  from  Ontario,  188,175  hp.,  and  from 
British  Columbia,  320.8  hp.  In  1928 
1,833.8  hp.  was  exported  from  New 
Brunswick,  60,702.8  hp.  from  Quebec, 
178,637.7  hp.  from  Ontario,  and  251.8 
hp.  from  British  Columbia. 


Colorado  to  Have  State-Wide 
Electrical  Meeting  Next  Week. — 
The  fourth  annual  state-wide  meeting 
of  Colorado  electrical  men  will  be  held 
in  Denver  Wednesday,  .April  24.  Its 
principal  features  include  the  extension 
of  league  territory  to  embrace  the 
entire  state  for  operation  of  the  ‘‘red 
seal”  wiring  plan. 


More  Power  for  Mi.ni.ng  Region  i.v 
North  Ontario. — Increasing  demand 
for  electrical  energy  in  the  mining  dis¬ 
tricts  of  northern  Ontario  is  apparent 
from  the  statement  made  by  .A.  J. 
.Nesbitt,  president  of  the  Canada  North¬ 
ern  Power  Company,  that  a  lease  for 
the  development  of  power  at  ‘‘the 
Notch.”  on  the  Montreal  River,  south 
of  Cobalt,  has  been  obtained  from  the 
Ontario  government  and  that  prelim¬ 
inary  investigations  have  been  under 
way  at  this  site,  where  approximately 
45,000  hp.  may  be  eventually  developed. 


Dallas  Accepts  Power  Company’s 
Bid  for  Energy  for  Municipal  Pu.mps. 
— .Settlement  of  a  protracted  contro- 
ver.sy  between  members  of  the  City 
Commission  of  Dallas  as  to  whether 
electric  power  shall  be  used  for  all 
pumping  equipment  of  the  municipal 
waterworks  has  been  reached  by  the  ac¬ 
ceptance  of  the  proposal  of  the  Dallas 
Power  &  Light  Company  (Electrical 
W’oRLD,  March  30,  page  655).  It  is 
agreed  that  the  levee  district  may  con¬ 
nect  its  water  pumps  to  the  same  circuit, 
paying  the  city  the  rate  to  be  charged 
by  the  power  company.  The  agreement 
provides  for  a  five-year  contract,  with 
an  option  for  an  additional  five  years  at 
the  same  rates,  which  are  as  follows: 
$1.50  net,  or  $1.58  gross,  per  month  per 
kilovolt-ampere  of  maximum  demand: 
1  cent  net,  or  1.05  cents  gross,  per 
kilowatt-hour  for  the  first  175,000  kw,- 
hr.  per  month ;  0.6  cent  net,  or  0.63  cent 
gross,  for  each  kilowatt-hour  in  excess 
of  175,000  kw.-hr. 


Recent  Court 
Decisions 

C//^( _ 

North  Dakota  Commission  Divested 
OF  Power  to  Increase  Contract  Rates. — 
Requirements  imposed  upon  electric  light 
companies  by  franchise  agreements  may 
not  be  abrogated  by  an  order  of  the  North 
Dakota  Board  of  Railroad  Commissioners. 
This  decision  was  made  on  April  10  by  the 
.Supreme  Court  of  the  state  in  a  case  of 
far-reaching  importance  in  interpreting  the 
state  public  utility  law.  The  Chrysler 
Light  &  Power  Company  sought  to  force 
the  city  of  Belfield  to  pay  for  electrical 
energy  used  in  municipal  lighting  on  the 
basis  of  a  rate  fixed  by  the  board.  Rates 
for  this  service  were  incorporated  in  the 
franchise  permitting  the  company  to  do 
business  in  Belfield.  .After  several  years 
of  operation  the  franchise  was  amended 
to  raise  the  rates.  In  1921  the  company 
appealed  to  the  Railroad  Board  to  fix  a 
rate  for  street-lighting  service,  and  the 
board  made  a  ruling  granting  a  still  further 
increase.  The  city  paid  the  rate  fixed  by 
the  state  body  from  May,  1921,  to  Jan¬ 
uary,  1927,  and  then  refused  to  pay  more 
than  the  contract  rate  established  in  the 
franchise.  The  Supreme  Court’s  decision 
affirms  that  of  the  county  district  court 
from  which  it  was  appealed.  The  court 
held  that  the  board’s  order  increasing  the 
street-lighting  rate  was  void,  but  that 
Belfield  was  not  entitled  to  collect  $887 
as  a  refund  for  overpayment  since  1921, 
as  it  had  made  the  payments  voluntarily. 


Da.mace  to  Land  Outside  Right-of- 
W.AY  Must  Be  Proximate  and  Direct 
to  Warrant  Recovery. — The  Illinois  Su¬ 
preme  Court  held,  in  East  St.  Louis  Light 
&  Power  Company  vs.  Cohen,  that  recovery 
for  alleged  damage  to  land  outside  two 
tracts  taken  for  high-tension  towers,  with 
a  66- ft.  easement  between  them,  must  be 
ba.sed  on  actual  present  injury  and  that  the 
owners  had  the  burden  of  proving  such 
damages.  “.Appellants  complain  that  no 
damage  was  allowed  for  land  not  taken 
outside  of  the  66-ft.  strip.”  said  the  court. 
“This  land  was  not  described  in  the  peti¬ 
tion.  The  claim  for  damage  to  it  was  set 
up  in  a  cross-petition  by  appellants,  and 
the  burden  was  upon  them  to  prove  this 
damage.  The  evidence  must  show  that 
there  will  be  some  proximate  and  direct 
physical  disturbance  of  property  or  a  right 
of  property,  by  reason  of  which  damage 
re.sults  in  excess  of  that  sustained  by  the 
general  public.  Opinions  of  witnesses  must 
be  based  upon  elements  of  damage  which 
are  recognized  in  law  as  proper  to  be  con¬ 
sidered.  The  mere  fear  of  a  remote  and 
contingent  injury  which  may  never  occur 
and  whose  happening  is  speculative  and  un¬ 
certain  is  not  a  proper  element  of  damage. 
The  damage  allowed  must  be  direct  and 
proximate.”  (164  N.  E.  182.)* 


Mayor  of  Sac  City.  Iowa,  Guilty  of 
Dereliction  in  Not  Calling  Franchise 
Election. — .A  decision  was  handed  down 
by  the  Iowa  .Supreme  Court  some  weeks 
ago  relating  to  the  supply  of  electricity  in 
Sac  City,  the  contest  between  the  city 
authorities  and  the  Iowa  Public  Service 
Company  at  which  place  has  occasionally 
been  mentioned  in  the  Electrical  World. 
Seventy-five  residents  of  Sac  City  filed  a 

*The  left-hand  number.^  refer  to  the  vol¬ 
ume  and  the  right-hand  numbers  to  the 
page  of  the  National  Reporter  System. 


petition  with  Mayor  Tourgce  to  call  a 
special  election  on  the  granting  of  an  elec¬ 
tric  franchise  to  the  company.  Subse¬ 
quently,  in  the  fall  of  1927,  the  company 
requested  the  Mayor  and  City  Council  to 
submit  the  question  to  the  electorate.  The 
Mayor  and  members  of  the  Council  at¬ 
tempted  to  procure  withdrawals  from  the 
petition.  The  company  then  prepared  a 
new  instrument,  procured  the  necessary 
signatures  and  presented  the  same  to  the 
city  officials.  Once  more  the  Mayor  re¬ 
fused  to  determine  the  sufficiency  of  the 
petition  and  again  personally  and  by  or¬ 
ganization  with  others  attempted  to  induce 
withdrawals.  On  February  2,  1928,  the 
company  brought  action  for  mandamus 
against  the  Mayor  to  compel  the  calling  of 
a  special  election  on  the  franchise.  In 
reversing  the  action  of  the  District  Court, 
which  denied  the  mandamus,  the  Supreme 
Court  held  that  the  failure  of  the  Mayor 
to  call  an  election  was  an  omission  of  a  duty 
resulting  from  his  office.  (222  N.W.882.) 


Municipality  Pays  $10,(XX)  Because  of 
Negligence  i.n  Operating  Distribution 
System. — Confessing  its  negligence  in  not 
properly  insulating  its  guy  wires,  the  city 
of  Seward.  Neb.,  which  operates  a  dis¬ 
tribution  system,  has  caused  the  dismissal 
of  its  appeal  to  the  Supreme  Court  from  a 
judgment  for  $10,000  rendered  in  favor  of 
the  legal  representatives  of  Lawrence 
Allay,  a  ten-year-old  boy  permanently 
maimed  by  contact  with  the  wires. 

Commission 

Rulings 

<y}h. _ <%o 

In  Consolidation  Cases  Judgment  of 
Companies  Concerned  Should  Be  Re¬ 
spected. — The  Maine  Public  Service  Com¬ 
mission  does  not  think  it  part  of  its  duties 
to  insist  that  positive  gains  to  the  public 
from  consolidations  be  established  before 
the  regulating  body  shall  consent  to  them. 
In  a  merger  case  affecting  the  .Ashland 
Electric  Light  &  Power  Company  it  said : 
“The  petitioners  represent  that  the  union 
of  the  various  companies  into  one  organ¬ 
ization  would  result  in  desirable  economies 
and  could  in  no  way  be  inimical  to  the 
public  interests.  .Such  mergers  have  been 
before  this  commission  on  numerous  occa¬ 
sions,  and  we  recognize  that  in  the  absence 
of  reasons  impelling  us  to  a  contrary  view, 
we  should  respect  the  judgment  of  those 
who  own  and  control  such  properties.” 


Unprofitable  Service  Cannot  Be 
Forced  on  Utility. — In  denying  a  petition 
of  certain  citizens  in  Chaffee  and  Embden, 
N.  D..  for  electric  service  from  the  trans¬ 
mission  line  of  the  Otter  Tail  Power  Com¬ 
pany,  the  Board  of  Railroad  Commissioners 
of  North  Dakota  said:  “If  the  only  ques¬ 
tion  involved  in  this  proceeding  was  as  to 
whether  public  convenience  and  necessity 
w’ould  be  subserved  by  the  extension  of 
the  Otter  Tail  Power  Company’s  transmis¬ 
sion  line  to  these  villages,  our  task  would 
be  easy,  for  there  is  no  question  but  that 
the  villages  are  not  now  being  adequately 
served.  However,  the  board  must  further 
take  into  consideration,  among  other  mat¬ 
ters.  the  amount  of  revenue  likely  to  be 
derived  therefrom  and  the  prospect  of  a 
reasonable  return  to  the  utility  upon  the 
value  of  the  extension,  and  the  commission 
is  further  charged  with  the  duty  of  fixing 
reasonable  rates  for  such  service.” 
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News  About  Men  of  the  Industry 

_ _ _ _ 


Charles  Hodskinson  Heads 

New  England  Division 

Charles  H.  Hotls- 
kinson,  president¬ 
elect  of  the  New 
England  division, 
N.E.L.A.,  was  Ixmi 
at  Salem,  Mass.,  in 
1874  and  was  edu¬ 
cated  in  the  public 
.schools  of  that  city. 
In  1892  he  entered 
the  employ  of  the 
Boston  Edison 
Company  as  an  office  boy.  After  (illing 
various  positions  he  was  transferred  in 
1902  to  a  clerkship  in  the  executive 
offices  to  take  up  various  duties  under 
the  direction  of  President  C.  L.  Edgar. 
He  gradually  rose  to  the  position  of 
superintendent  of  the  statistical  depart¬ 
ment  of  the  executive  offices,  and  in 
1916  was  made  a  bureau  officer  of  the 
company  in  charge  of  statistics. 

Mr.  Hodskinson’s  activities  have  al¬ 
ways  covered  a  broad  field  in  the  public 
utility  industry.  As  a  result  of  a 
recommendation  by  him  to  President 
Edgar  in  1909,  a  movement  was  started 
which  led  to  the  organization  of  the 
New  England  (reographic  Section  of 
the  National  Electric  Light  Association, 
and  much  of  the  pioneer  work  of  the 
section  was  carried  out  by  him  under 
Mr.  Edgar’s  direction.  This  was  the 
first  geographic  section  of  the  associa¬ 
tion  to  be  organized  in  the  country  and 
Mr.  Hodskinson  was  its  first  secretary 
and  treasurer.  He  has  served  on 
several  committees  of  the  National 
Electric  Light  .Association  and  for  three 
years  was  its  master  of  transportation, 
having  charge  of  all  transportation  to 
the  St.  Louis,  New  York  and  Seattle 
conventions.  He  has  been  for  many 
years  secretary  and  treasurer  of  the 
Massachusetts  Electric  and  Gas  Asso¬ 
ciation.  He  has  also  served  as  chair¬ 
man  of  the  Boston  section,  .American 
Institute  of  Electrical  Engineers.  He 
was  treasurer  for  three  years  of  the 
New  England  Bureau  of  Public  Service 
Information  following  its  organization 
in  1921. 


Newell  A.  Clark  has  been  appointed 
assistant  general  manager  of  the  Narra- 
gansett  Electric  Company,  Providence, 
R.  L,  instead  of  assistant  to  the  general 
manager,  as  announced  in  the  Elec¬ 
trical  World  April  13,  1929. 

M.  A.  Miller,  formerly  assistant 
secretary  and  assistant  treasurer  of  the 
Penn  Central  Light  &  Power  Company, 
has  been  elected  secretary-treasurer  of 
that  utility.  Mr.  Miller  became  auditor 
of  the  company  in  1910.  when  it  was 
acquired  by  Day  &  Zimmermann.  He 
was  promoted  to  the  position  of  comp¬ 
troller  in  1923.  When  the  property 
passed  under  the  control  of  the  National 


Electric  Power  Company  in  1925  he 
was  promoted  to  the  position  of  assist¬ 
ant  treasurer  and  assistant  secretary. 
In  1927  he  was  elected  a  member  of  the 
board  of  directors.  He  is  also  a  member 
of  boards  of  directors  and  secretary  and 
treasurer  of  other  associated  railway 
and  electric  light  and  power  companies. 
He  has  l)een  active  in  the  N.E.L.A., 
serving  on  various  committees.  He  was 
also  chairman  of  the  accounting  sec¬ 
tion  of  the  Pennsylvania  Electric  Asso¬ 
ciation  during  1927. 

George  M.  Keenan,  chief  system 
operator  of  the  Pennsylvania  Power  & 
Light  Company,  has  been  appointed 
manager  of  the  Pennsylvania-New  Jer¬ 
sey  interconnection.  ^Ir.  Keenan  is  in 
the  joint  employ  of  the  Philadelpiiia 
Electric  Company,  Pennsylvania  Power 
&  Light  Company  and  Public  Service 
Electric  &  Gas  Company.  He  will  di¬ 
rect  the  operation  of  the  so-called  outer 
ring  involving  the  interconnection  of  the 
three  companies.  His  headquarters  will 
be  at  Hazleton,  the  location  of  the  Penn¬ 
sylvania  Power  &  Light  Company’s  sys¬ 
tem  operators.  Mr.  Keenan  was  grad¬ 
uated  from  Purdue  University  in 
mechanical  engineering  in  1913. 

Edward  Porter  Vice-President 
of  Philadelphia  Electric 

Edward  Porter,  who  has  been  con¬ 
troller  of  the  Philadelphia  Electric 

Company  since  September  12,  1928, 
was  elected  a  vice-president  of  the 

company  at  a  meet¬ 
ing  of  the  directors 
on  April  10.  Mr. 
Porter,  who  suc¬ 
ceeded  Walter  E. 
Long  as  controller 
when  the  latter  was 
elected  a  vice- 
president  of  the 
United  Gas  Im¬ 
provement  C  o  m  - 
pany,  has  a  service 
record  of  34  years 
with  the  U.  G.  I.  Company.  He  was 
born  and  educated  in  Philadelphia,  later 
taking  special  courses  in  accounting  at 
the  Peirce  Business  College  and  Drexel 
Institute. 

He  entered  the  employ  of  the  U.  G.  I. 
in  1894  as  a  clerk.  His  advancement 
was  ra])id  and  he  was  successively 
promoted  to  bookkeeper  and  later  ac¬ 
countant.  In  1918  he  was  apjiointed 
assistant  general  auditor,  becoming 
general  auditor  in  1919,  a  position  he 
held  when  he  was  made  controller  of 
the  Philadelphia  Electric  Company. 

He  is  a  member  of  the  National 
Electric  Light  Association,  the  Amer¬ 
ican  Gas  Association,  of  which  he  has 
served  as  chairman  of  the  Accounting 
Section :  the  Pennsylvania  Gas  Asso¬ 
ciation  and  the  Pennsylvania  Electric 
Association. 


ir.  E.  Bann  Assumes  Executive 
Duties  in  Shreveport 

W.  E.  Bann  was  elected  vice-presi¬ 
dent  of  the  Southwestern  Gas  &  Elec¬ 
tric  Company  at  a  recent  meeting  of  the 
Ixiard  of  directors  to  succeed  A.  Lieber- 
man,  who  was  named  president.  Mr. 
Bann  entered  the  company’s  employ  in 
the  fall  of  1904  as  messenger  and  col¬ 
lector.  He  was  later  made  meter  reader 
and,  after  rising  consistently  in  the 
ranks,  in  1912  he  Ijecame  purchasing 
a|:ent  and  was  given  a  combined  posi¬ 
tion  of  auditor  and  purchasing  agent  in 
1918.  He  was  appointed  manager  of 
the  Texarkana  division  June  1,  1926, 
the  position  he  held 
at  the  time  of  his 
recent  promotion. 

Mr.  Bann  takes 
an  active  part  in 
the  various  utility 
associations,  hav¬ 
ing  been  elected 
president  of  the 
Arkansas  Utili¬ 
ties  Association  in 
May.  1928.  He  is  a 
member  of  the  ex¬ 
ecutive  committee  representing  Arkansas 
in  the  Southwestern  Geographic  Di¬ 
vision  of  the  National  Electric  Light 
Association.  He  also  has  a  wide  variety 
of  community  activities,  being  a  charter 
member  and  past-president  of  the 
Kiwanis  Club  of  Texarkana,  director 
of  the  Texarkana  Oiamber  of  Com¬ 
merce  and  director  of  the  Arkansas 
State  Chamber  of  Commerce. 


Otto  Snyder,  executive  vice-presi¬ 
dent  of  the  New  York  Power  &  Light 
Corporation,  has  been  named  a  vice- 
president  of  the  Mohawk  Hudson  Power 
Corporation  and  M.  E.  Skinner,  vice- 
president  and  commercial  manager  of 
the  New  York  Power  &  Light  Corpora¬ 
tion,  has  in  addition  to  these  duties  been 
elected  a  vice-president  of  the  Mohawk 
Hudson  organization.  J.  D.  VVTiitte- 
MORE,  executive  engineer  of  the  New 
York  Power  &  Light  Corporation,  has 
been  elected  a  vice-president  of  the 
Mohawk  Hudson  Power  Corporation. 
Mr.  W'hittemore  will  continue  to  per¬ 
form  his  executive  duties  with  th6  New 
^’ork  Power  &  Light  Corporation. 

F.  H.  Hill,  vice-president  and  gen¬ 
eral  manager  of  the  Elmira  (N.  Y. ) 
Water,  Light  &  Railroad  Company,  has 
been  nominated  for  director  in  the 
United  States  Chamber  of  Commerce. 
In  his  varied  business  activities  Mr. 
Hill  has  demonstratetl  leadership  and 
an  intense  interest  in  the  industrial  and 
Economic  problems  of  the  day.  He  has 
for  many  years  been  prominent  in 
Chamber  of  Commerce  affairs,  being  a 
past-president  of  the  Elmira  Associa¬ 
tion  of  Commerce  and  having  served 
several  years  as  a  director  of  that  asso- 
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elation  besides)  serving  on  many  impor¬ 
tant  committees.  For  the  past  year  he 
has  been  a  councilor  in  the  Chamber  of 
Commerce  of  the  United  States. 


xi.  Lieberman  Heads 
Southwestern  Utility 

A.  Li  e  b  e  r  m  an 
was  elected  presi¬ 
dent  of  the  South¬ 
western  Gas  & 

Electric  Company 
at  a  meeting  of 
the  board  of  direc¬ 
tors  held  recently 
at  Shreveport,  La. 

Mr.  Lieberman  has 
been  associated 
with  the  South¬ 
western  Gas  &  Electric  Company  since 
January,  1926.  He  first  joined  the  com¬ 
pany  as  assistant  to  the  president,  di¬ 
recting  the  general  management  of  the 
properties  in  that  capacity.  In  1928  he 
was  elected  vice-president  and  general 
manager  of  the  company. 

Prior  to  his  connection  with  the 
Southwestern  Gas  &  Eectric  Company 
Mr.  Lieberman  was  connected  with  the 
Morrison  and  McCall  interests  of  St. 
Louis.  Mo.,  for  ten  years,  having  charge 
of  all  their  properties  in  Arkansas, 
Oklahoma  and  Missouri.  During  his 
association  with  Morrison  and  McCall 
he  acquired  many  utility  properties, 
some  of  which  are  at  this  time  ownetl 
and  operated  by  the  Southwestern  Gas  & 
Electric  Company.  Mr.  Lieberman  was 
also  recently  elected  a  vice-president  of 
the  Central  &  Southwest  Utilities  Com¬ 
pany  at  a  meeting  of  the  board  of  di¬ 
rectors.  He  was  born  in  Lafayette 
County.  Mo.,  in  1886  and  during  the 
past  25  years  has  been  engaged  in  the 
Utility  business. 


Dr.  Sperry  Receives 
New  Honor 

Dr.  Elmer  A. 
S  p  e  r  r  y,  engineer 
and  inventor,  has 
been  elected  “a 
member  with  dis- 
tfnetion”  in  lau 
Beta  Pi,  an  en¬ 
gineering  society. 
This  honor  has 
only  been  conferred 
once  before.  Phe 
initiation,  followed 
by  a  dinner,  took  place  at  the  Hotel  As- 
tor.  New  York,  April  18.  Dr.  Sperry  i> 
the  holder  of  more  than  four  hundred 
patents  on  mechanical  and  electrical  de¬ 
vices  and  in  recent  years  has  directed  his 
attention  chiefly  to  the  gyroscope  and  its 
application  to  the  stabilization  of  ships 
and  airplanes.  At  the  present  time  he  is 
chairman  of  the  board  of  directors  of 
the  Sperry  Gyroscope  Company,  Brook¬ 
lyn,  N.  Y.,  and  president  of  the  Ameri¬ 
can  Society  of  Mechanical  Engineers. 
In  the  course  of  his  active  and  useful 
career  he  has  received  many  awards 
and  decorations  both  here  and  abroad. 


Sandford  H,  Brownlee,  who  had 
been  connected  with  the  engineering 
department  of  the  Niagara  Falls  Power 
Company  for  several  years,  died  at  his 
home  in  Niagara  Falls,  N.  Y.,  April  6 
following  a  short  illness.  Mr.  Brownlee 
was  formerly  a  member  of  the  Utah 
State  Legislature  and  at  one  time  was 
a  correspondent  for  the  Associated 
Press  at  Denver,  Colo.,  and  San 
Francisco. 

George  S.  Carson,  president  of  the 
Iowa  City  Gas  &  Electric  Company  for 
many  years  prior  to  its  absorption  into 
the  United  Light  &  Power  Company, 
and  also  president  of  the  Iowa  Gas  & 
Electric  Company,  Washington.  Iowa, 
before  it  was  taken  over  by  the  Iowa 
Southern  Utilities  Company,  died  April 
6.  Mr.  Carson  was  born  in  Iowa  City 
in  1862  and  spent  his  life  there.  At  the 
time  of  his  death  he  had  retired  from 
active  participation  in  the  electric  util¬ 
ity  business. 

James  A.  Horne,  who  had  been  con¬ 
nected  with  the  publicity  department  of 
the  General  Electric  Company,  Schenec¬ 
tady,  for  ten  years,  died  March  31  at 
his  home  in  that  city  of  pleuro-pneu- 
monia.  Mr.  Horne  was  well  known  in 
Schenectady,  having  been  identified 
with  political  and  civic  activities  as  well 
as  industrial  enterprises.  He  entere<l 
the  employ  of  the  General  Electric  Com¬ 
pany  in  1911  as  a  clerk  in  the  production 
department  and  in  1918  was  transferrerl 
to  the  regulator  engineering  department, 
where  he  remained  until  1919,  when  he 
became  identified  with  the  publicity 
department. 

WiNGRovE  Bathon,  formerly  Wa.sh- 
ington  correspondent  of  the  Electrical 
World  ajid  other  McGraw-Hill  publica¬ 
tions.  died  April  18. 

William  S.  Barker,  comptroller  of 
the  Public  Service  Corporation  of  New 
Jersey,  died  at  Clifton  Springs.  N.  Y., 
from  heart  disease  April  2  after  an  ill¬ 
ness  of  almost  a  year.  Mr.  Barker  was 
54  years  old  and  was  born  in  Philadel¬ 
phia.  He  was  graduated  from  Swarth- 
more  College  in  1895  and  entered  the 
employ  of  the  United  Gas  Improvement 
Company  of  Philadelphia.  He  remained 
with  this  organization  for  several  years 
and  then  became  connected  with  the 
Public  Service  Corporation. 

William  G.  Ross.  Canadian  fin¬ 
ancier,  died  in  Montreal  April  15  in 
his  sixty-fifth  year.  Mr.  Ross  was 
l>orn  in  Montreal  and  received  his 
education  in  the  public  schools  of  that 
city.  Starting  his  career  as  a  chartered 
accountant,  he  subsequently  became 
identified  with  the  public  utility  in¬ 
dustry,  and  it  was  not  long  before  he 
was  a  prominent  figure  in  light,  power 
and  transportation  enterprises  in  Can¬ 
ada.  In  1903  he  became  vice-president 
of  the  Montreal  Light,  Heat  &  Power 
Company  and  later  managing  director 
of  the  Montreal  Street  Railway.  In 
1910  he  was  elected  a  vice-president 


of  the  American  Street  Railway  As¬ 
sociation,  the  first  Canadian  to  hold 
the  position.  In  1911,  when  conditions 
in  the  asbestos  industry  in  Quebec 
were  chaotic,  Mr.  Ross  took  the  reins 
and  as  a  result  of  his  executive  and 
administrative  ability  the  industry  soon 
recovered  from  its  slump.  At  the  time 
of  his  death  he  was  president  of  the 
Asbestos  Corporation,  Ltd. 

W.  S.  Sultan,  until  about  three  years 
ago  manager  of  the  Globe  Light  & 
Power  Company,  Globe,  Ariz.,  died  in 
Bisbee  April  10.  Mr.  Sultan  recently 
had  been  living  in  Los  Angeles. 

Sir  Lomer  Gouin,  K.C.M.G.,  Lieu¬ 
tenant-Governor  of  the  Province  of . 
Quebec  and  a  director  of  the  Montreal 
Light,  Heat  &  Power  Consolidatetl,  die<l 
March  28.  Sir  Lomer  was  also  a  direc¬ 
tor  of  the  Shawinigan  Water  &  Power 
Company,  Canada  Power  &  Paper  Com¬ 
pany,  Royal  Exchange  Assurance  Com¬ 
pany,  Bank  of  Montreal  and  of  numerous 
other  industrial  enterprises. 

.S.  L.  .Allen,  who  served  for  more 
than  25  years  as  manager  of  the 
Georgetown  Water,  Gas  &  Electric 
Company,  Georgetown,  Ky.,  died  April 
8  in  Louisville  as  the  result  of  an 
operation.  Mr.  .Allen  was  active  in 
civic  afifairs  as  well  as  in  public  utility 
circles,  having  been  a  director  of  the 
Georgetown  Chamber  of  Commerce. 

Charles  W.  Woodale.  well  known 
mining  engineer  and  prominently  iden¬ 
tified  with  the  .Anaconda  Copper  Min¬ 
ing  Company  for  many  years,  died  in 
lioston  April  11  in  his  seventy- fourth 
year.  .After  receiving  his  technical  edu¬ 
cation  at  the  Massatlvisetts  Institute 
of  Technology  he  removed  to  Colorado. 
From  1898  to  1918  he  served  as  man¬ 
ager  of  the  branch  of  the  .Anaconda 
Copper  Mining  Company  at  Butte, 
Mont.,  and  also  was  chairman  of  the 
company's  bureau  of  safety  from  1914 
to  1920.  Mr.  Wo<xlale  was  an  active 
member  of  several  technical  societies 
and  the  author  of  numerous  papers 
which  he  read  before  engineering  as¬ 
sociations. 

Charles  P.  Coleman,  engineer,  of 
New'  York,  died  at  the  Mayflower  Hotel. 
Washington,  D.  C..  .April  13  of  double 
pneumonia  after  an  illness  of  a  few 
days.  Mr.  Coleman  w'as  well  known 
in  industrial  circles  in  the  East,  having 
been  at  various  times  chairman  of  the 
board  of  directors  and  president  of  the 
Worthington  Pump  &  Slachincry  Cor¬ 
poration.  secretary  and  treasurer  of  the 
Singer  Sewing  Machine  Company,  pres¬ 
ident  of  the  International  Motor  Com¬ 
pany,  assistant  general  superintendent  of 
the  Lehigh  Valley  Railroad  and  pur¬ 
chasing  agent  and  assistant  to  the  presi¬ 
dent  of  the  Bethlehem  Steel  Company. 
At  the  time  of  his  death  he  was  presi¬ 
dent  of  the  Mount  Hope  Bridge  Com¬ 
pany  and  Sandusky  Bay  B’^idge 
Company. 


April  20,1^29 — Electrical  U'orlJ 
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Light  trading  characterized  the  market  on  the  opening  day  of 
this  week  and  stocks  receded  slowly  and  somewhat  irregularly 
during  the  extremely  dull  day  that  followed.  The  price  move¬ 
ment  was  narrow  and  large  losses  did  not  occur,  the  outstanding 
feature  being  rather  a  speculative  indifference.  Wall  Street  attributed 
this  lack  of  interest  to  the  uncertainty  incident  to  the  convening  of 
the  national  legislature,  but  the  President’s  message  had  no  effect  on 
the  market  one  way  or  the  other.  On  Wedne.sday  a  recovery  set  in. 

- Conditions  of  the  general  market  affected  certain  utilities 

and  moderate  losses  were  recorded  for  American  Gas,  Cities  Service, 
American  Superpower  issues.  Associated  Gas  and  United  Gas  Im¬ 
provement.  Several  of  these  stocks  recovered  later  in  the  week. 
Mohawk  Hudson  gained  approximately  8  points. 

- Call  money,  which  ended  last  week  at  7  per  cent,  went  to  8  per 

cent  on  Monday  and  advanced  on  Tuesday  to  9  per  cent  late  in  the 
trading  day  when  the  banks  had  withdrawn  a  substantial  sum  from 
the  market  for  government  funds  to  cover  the  distribution  of  interest 
on  U.  S.  Treasury  bonds.  On  Wednesday  it  returned  to  7\  per  cent. 


Rise  in  Output  Continues 
Unabated 

Weekly  reports  of  energy  output  by 
subsidiaries  of  the  American  Gas  & 
Electric  Company,  constituting  about  5 
per  cent  of  the  country’s  total,  continue 
to  show  large  gains  compared  with  the 
corresponding  periods  of  1928.  For 
five  weeks  ended  March  16,  23  and  30 
and  April  6  and  13  the  respective 
kilowatt-hours  and  per  cent  gains  w’ere 
73,177,962  and  17,  72,397,304  and  18, 
71,780,826  and  17,  71,386,766  and  17, 
72,672,787  and  18. 

North  American  Output  Up 
14  per  Cent  During  Quarter 

Electric  output  of  the  North  Amer¬ 
ican  Company’s  subsidiaries  during  the 
first  quarter  of  1929  was  1,648,600,000 
kw.-hr„  which  is  an  increase  of  14.04 
per  cent  over  that  of  the  same  quarter 
of  1928. 


New  England  Power  Offer  to 
Worcester  Stockholders 

An  alternative  offer  has  been  made 
by  the  New  England  Power  Association 
to  stockholders  and  holders  of  stock 
trust  certificates  of  the  Worcester 
Electric  Light  Company  in  lieu  of  the 
cash  price  of  $226  per  share  of  $2.S  par 
by  which  the  control  of  the  property 
was  lately  acquired  by  the  association. 
The  cash  offer  remains  in  effect,  but 
until  April  29  inclusive  any  stockholder 
may  exchange  all  but  not  less  than  all 
of  his  holdings  for  the  preferred  .shares 
of  the  as.sociation  on  a  basis  of  2H 
preferred  shares  for  each  .share  of  com¬ 
mon  stock  of  the  Worcester  company. 
The  preferred  shares  are  of  $100  par 
value  and  pay  cumulative  dividends  at 


the  rate  of  6  per  cent  per  annum,  also 
being  Massachusetts  tax  refund  up  to 
6  per  cent.  The  Worcester  company 
is  now  paying  dividends  of  $6  per  share, 
.so  that  stockholders  who  elect  to  make 
the  change  will  receive  more  than 
double  their  present  dividend  return. 
The  association  will  assume  man¬ 
agement  of  the  Worcester  companv 
May  1.  _ 

Canadian  Industries  Use  Much 
Purchased  Energy 

During  the  past  five  years  the  output 
of  electric  energy  from  central  electric 
stations  in  Canada  has  almost  doubled 
and  during  the  past  six  years  it  has 
increased  by  136  per  cent,  according  to 
a  recent  bulletin  issued  by  the  Domin¬ 
ion  Bureau  of  Statistics.  In  1928  the 
large  stations,  which  report  monthly 
and  which  produce  over  9^  per  cent  of 
the  total  of  all  stations,  generated  15,- 
899,000,000  kw.-hr.  This  was  an  in¬ 
crease  of  11  per  cent  over  the  1927 
output  and  of  96  per  cent  over  the 
1923  output. 

During  1928  the  exports  of  electric 
energy  to  the  United  States  amounted 
to  1,587,710,000  kw.-hr.  or  approxi- 


_ 

mately  one-tenth  of  the  total  produc¬ 
tion.  This  export  included  454,156,000 
kw.-hr.  of  off-peak  power  developed  by 
the  Niagara  stations. 

Manufacturing  industries  are  operat¬ 
ing  much  of  their  machinery  electrically, 
as  is  shown  in  the  table  by  groups  for 
1926,  the  latest  year  available.  In  a 
number  of  individual  industries  the  per 
cent  of  electrical  horsepower  is  very 
high,  for  example: 

Automobile,  100;  cement,  100;  paper 
goods,  100;  printing  and  bookbinding. 
100;  electrical  apparatus  and  supplies. 
97 :  brass  and  copper  goods,  96.  In 
mining,  half  the  horsepower  is  operated 
on  purchased  electrical  energy. 


Recent  Listings 

The  New  York  Stock  Exchange  has 
authorized  the  listing  on  or  after  April 
1  of  not  exceeding  4.477  shares  of  com¬ 
mon  stock  of  Federal  Light  &  Traction 
Company,  par  $15,  on  official  notice  of 
issuance  as  a  stock  dividend,  making  the 
total  amount  applied  for  452,175  shares 
of  common  stock.  There  have  also  been 
authorized  an  additional  272,600  shares 
of  common  stock  (without  par  value') 
of  the  Public  Service  Corporation  of 
New  Jersey  on  official  notice  of  issuance 
and  payment  in  full,  making  the  total 
amount  applied  for  6,138,888  shares  of 
common  stock.  There  have  been  also 
listed  on  the  big  board  28,000  additional 
shares  of  class  A  stock  without  oar 
value  of  the  Utilities  Power  &  Light 
Corporation,  on  official  notice  of  issu¬ 
ance  and  payment  in  full,  making  the 
total  amount  applied  for  1,098,000  shares 
of  class  A  stock.  On  the  Boston  Stock 
Exchange  there  have  been  placed  tem¬ 
porary  certificates  for  1,282,971  shares 
without  par  value  of  common  stock  of 
the  Associated  Gas  &  Electric  Company. 


New  Utility  Offerings 

Massachusetts  Utilities  Associates  has 
made  an  offering  of  5  per  cent  sinking 
fund  gold  debentures,  series  A,  to  the 
amount  of  $4,000,000  at  94  and  interest 
to  yield  about  5^  per  cent.  These  securi- 
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Induotry  Group 

Total 

Power 

Employed, 

. - Electric  Motors  Operated —  ^ 

By  Power 

Generated  By 

in  the  Purchased 

Industries,  Power,  Total 

Per  Cent  Electric 
Total  Purchased 

Vrftetablr  products . 

Hr. 

267,643 

Hp. 

21.490 

Hp. 

160,171 

Hp. 

181,661 

68 

60 

Animal  products . 

96,151 

3,667 

62,250 

65.917 

69 

65 

Textiles  and  textile  products . 

153,295 

23,766 

93,367 

1 1 7, 1 33 

76 

61 

Wood  and  paper  products . 

Iron  and  steel  products . 

1,552,885 

228,500 

710,554 

939,054 

60 

46 

422,356 

70,946 

250,548 

321,494 

76 

59 

Non-ferrous  metal  products 

228,870 

29,097 

139,799 

168,896 

74 

61 

Non-metallic  mineral  products 

305,265 

9,841 

276.169 

286,010 

94 

90 

Chemicals  and  chemical  products. 

63,635 

3,506 

40,912 

44,418 

70 

64 

Miscellaneous  industries . 

44,148 

1,509 

36,564 

38,073 

86 

83 

Total  manufacturinit  industries. . , 

..  3,134,248 

392,322 

1,770,334 

2,162,656 

69 

57 

Minin*  industries . 

336,880 

64,277 

167,241 

231,518 

69 

50 
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ties,  dated  April  1,  1929,  mature  April  1, 
1949.  Proceeds  will  be  used  by  the 
association  for  the  retirement  of  a  por¬ 
tion  of  its  convertible  participating  5  per 
cent  preferred  shares  and  for  the  re¬ 
payment  of  bank  loans. 

Cumulative  preferred  stock,  number¬ 
ing  35,000  shares  and  bearing  interest 
at  the  rate  of  $6  per  annum,  was  offered 
by  the  Peoples  Light  &  Power  Corpora¬ 
tion,  the  price  being  96  and  accrued 
dividend,  to  yield  6.25  per  cent.  The 
holder  of  each  share  of  this  preferred 
stock  will  be  entitled,  subsequent  to 
April  1,  1930,  and  subject  to  previous 
redemption,  to  purchase  one  share  of 
class  A  common  stock  at  $60  per  share, 
to  and  including  January  1,  1933,  and 
at  $70  per  share  thereafter,  to  and  in¬ 
cluding  January  1,  1938. 


Canada’s  Power  Growth 
Parallels  Our  Own 

Power  production  from  central  elec¬ 
tric  stations  in  Canada  during  the  month 
of  January  broke  all  previous  records. 
The  output  totaled  1,507,114,000  kw.hr., 
compared  with  a  previous  high  of  1,459,- 
633,000  in  October,  1928.  The  high 
output  for  January  is  further  emphasized 
by  comparison  with  the  same  month  in 
1928,  1927  and  1926,  when  the  output 
totaled  1,325,768,000,  1,131,212,000  and 
951,450,000  kw.-hr,,  respectively. 

There  was  a  decline  in  exports  of  elec¬ 
tricity  during  January,  the  total  being 
114,267.000  kw.-hr.,  as  compared  with 
122,734,000  in  the  preceding  month  and 
124,019,000  in  January,  1928. 


American  Superpower  Stockhold¬ 
ers  Approve  Increase  in  Capitaliza¬ 
tion. — Stockholders  of  the  .American 
Superpower  Corporation  at  a  meeting 
held  April  15  approved  an  increase  in 
the  authorized  first  preferred  stock  from 
400,000  to  750,000  shares.  An  amend¬ 
ment  to  the  certificate  of  incorporation 
was  also  voted  in  regard  to  the  voting 
rights  of  the  first  preferred  stock,  mak¬ 
ing  provision  for  this  stock  to  vote  in 
the  event  of  four  defaults  in  quarterly 
dividends,  .All  directors  were  re-elected. 


Central  States  Electric  Stock 
Dividend  Approved  by  Stock holde^is. 
— The  stock  dividend  of  100  per  cent 
voted  by  the  directors  of  the  Central 
.States  Electric  Corporation,  as  an¬ 
nounced  in  the  March  23  issue  of  the 
Electrical  World,  was  approved  by 
the  stockholders  at  a  meeting  held 
.March  29.  An  increase  in  the  author¬ 
ized  common  stock  from  2,500,000  shares 
of  no-par  value  to  10,000,000  shares  of 
no-par  value  was  voted.  Of  the  addi¬ 
tional  stock  1,185,000  shares  will  be 
distributed  to  shareholders  in  this  stock 
dividend.  The  dividend  is  payable  April 
25  to  holders  of  record  April  15. 


Every  Minnesota  County  Served. 
— Electric  service  is  supplied  in  every 
county  in  Minnesota,  notwithstanding 
the  circumstance  that  the  state  is  largely 
rural  and  that  some  areas  are  quite 


sparsely  populated.  This  is  brought 
out  in  a  map  showing  the  distribution 
of  domestic  electric  meters,  recently 
published  by  the  North  Central  Elec¬ 
tric  .Association,  803  Plymouth  Build¬ 
ing,  Minneapolis,  Minn.  Almost  50  per 
cent  of  them  are  in  the  two  counties 


containing  the  Twin  Cities,  Minneapo¬ 
lis  and  St.  Paul.  More  than  10  per 
cent  are  in  St.  Louis  County,  which  con¬ 
tains  Duluth.  In  addition  to  the  meters 
in  cities  and  towns,  it  is  estimated  that 
there  are  lO.(XK)  farm  meters  in  the 
state. 


North  American  Company’s  Net  Income 
Rises  13.26  per  Cent 


An  INCREASE  of  10.96  per  cent  in 
-gross  earnings  and  a  gain  of  13.26 
per  cent  in  net  income  from  operation 
shows  the  progress  made  by  the  North 
.American  Company  during  1928.  These 
figures  also  reflect  the  decrease  from 
53.46  per  cent  for  1927  to  52.49  per  cent 
for  1928  in  the  proportion  of  gross 
earnings  required  for  operating  ex¬ 
penses,  maintenance  and  taxes. 

While  the  various  sources  of  revenue 
contributed  to  this  increase,  the  elec¬ 
trical  department  showed  the  largest 
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Gross  Earnings 


Surplus  ort  End  of  Year 


Financial  growth  of  \orth  American 
Company  since  1^23 

single  growth.  Electric  output  of  6,- 
103,032,653  kw.-hr.,  an  increase  of  14.36 
per  cent  over  the  output  for  1927,  estab¬ 
lished  a  new  record.  For  the  several 
systems  the  aggregate  of  the  ma.ximum 
demands  was  1,351,129  kw.,  an  increase 
of  12.47  per  cent,  and  the  average  annual 
load  factor  was  51.42  per  cent,  compared 
with  50.71  j)er  cent  in  1927.  .At  the  end 
of  last  year  the  total  installed  electric 
generating  capacity  of  power  plants 
owned  was  1,818.902  kw.  .At  that  date 
customers  receiving  electric  service 
numbered  1,169,046. 

-Analysis  of  the  various  aspects  of  the 
company’s  earnings  statement  and  bal¬ 
ance  sheet  indicates  an  exceedingly 
strong  position.  The  balance,  after  all 
preferred  dividends,  amounting  to  $22,- 
582,721,  is  an  increase  of  29.53  per  cent 
over  that  of  the  previous  year  and  is 
equivalent  to  $4.68  per  share  on  the 
average  number  of  shares  outstanding 
during  the  year,  as  against  $4.06  for 
the  year  before.  Under  the  company’s 
policy  of  paying  stock  dividends,  this 
entire  balance  is  available  for  invest¬ 
ment  in  the  business.  On  December  31 


last  reserves  amounted  to  $105,353,505. 
Undivided  profits  were  $74,874,413  and 
capital  surplus  $23,859,317,  making  a 
total  surplus  of  $98,733,730. 

An  interesting  feature  of  the  North 
American  Company’s  operations  is  the 
fact  that  “service  and  investment  are 
becoming  more  and  more  closely  asso¬ 
ciated  in  the  minds  of  the  public  served.” 
The  stockholders  of  the  various  sub¬ 
sidiaries  now  number  more  than  101,000 
and  consist  chiefly  of  customers  and 
residents  of  the  territories  in  which  they 
operate.  The  stockholders  of  the 
-North  -American  Company  alone 
number  43,299  and  the  distribu¬ 
tion  of  this  stock  is  interesting. 
Every  state  in  the  Union  is  rep¬ 
resented.  as  well  as  700  foreign 
stockholders  and  more  than  400 
banks,  trust  companies,  insur¬ 
ance  companies,  investment 
trusts  and  other  institutions.  A 
detailed  study  of  the  company’s 
stock  distribution  was  published 
in  the  Electrical  World  a' 
short  time  ago. 

The  common  stock  of  the 
North  American  Company,  on 
which  is  paid  a  10  per  cent 
stock  dividend,  is  now  selling  at 
around  100,  which  is  approxi¬ 
mately  22  times  last  year’s  earn¬ 
ings.  This  ratio,  studied  in  com¬ 
parison  with  some  of  the  other 
leaders  in  the  power  and  light 
field,  does  not  show  the  same 
degree  of  inflated  value  which  is  the 
case  with  some  of  the  others.  The 
company’s  stock  sold  at  ten  times  its 
earnings  as  far  back  as  1924.  In  1926 
and  1927  the  market  evaluated  the  stock 
at  around  fourteen  times  earnings  on  the 
average  price.  During  1928  the  average 
price  was  seventeen  times  earnings,  so 
that  the  increase  has  been  due  to  a 
steady  market  evaluation  rather  than  a 
sudden  increase  based  entirely  on 
market  conditions. 

The  net  increase  in  property  and 
plant  account  was  $111,499,910.  The 
net  working  assets,  or  the  excess  of  cur¬ 
rent  assets  over  current  and  accrued 
liabilities,  amounted  to  $20,801,928. 


Los  Angeles  Gas  &  Electric  Cor- 
poRATio.N  Plans  to  Issue  Gold  Bonds. 
— The  Los  Angeles  Gas  &  Electric 
Corporation  has  applied  to  the  Cali¬ 
fornia  Railroad  Commission  for  author¬ 
ity  to  issue  $483,300  par  value  of  its 
series  “J”  general  and  refunding  mort¬ 
gage  gold  bonds  to  the  Security  Trust  & 
Savings  Bank,  trustee,  for  the  purpose 
of  deposit  in  its  sinking  fund. 
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Industrial  Activity  in  March 
14.8  per  Cent  Above  Last  Year 


SEA.SONAL  inHucnces  were  mani¬ 
fest  in  the  March  manufacturing 
operations  as  indicated  by  tlie  con¬ 
sumption  of  electrical  energy  for  power 
purposes  by  the  manufacturing  plants 
of  the  country.  The  March  rate  of 
activity  for  general  industry  in  the 
country  as  a  whole  was  d.3  per  cent 
under  February,  the  record  month  of 
industrial  operations,  but  was  14.8  per 
cent  above  March  last  year.  The  drop 
in  the  rate  of  activity  as  compared  with 
February  was  slightly  more  than  nor¬ 
mal.  but  a  drop  of  such  proportions  was 
to  be  expected  on  account  of  the  very 
high  activity  prevailing  in  general  in¬ 
dustry  during  February.  The  average 
rate  of  prcnluction  in  general  industry 
during  the  first  (|uarter  of  the  cur¬ 
rent  year  was  12.2  per  cent  above 
that  reported  during  the  same  perio^l 
last  year,  slightly  higher  than  the  pre¬ 
liminary  estimates. 


While  the  succeeding  months  of  the 
second  quarter  will  undoubtedly  witness 
seasonal  reductions  in  manufacturing 
activity,  possibly  of  slightly  more  than 
normal  proportions,  yet  there  is  every 
reason  to  believe  that  an  unusually  high 
rate  of  activity  will  be  evident  at  least 
during  the  following  three  months. 

Every  section  of  the  country  reported 
a  seasonal  drop  in  the  rate  of  activity 
during  March  as  compared  with  Feb¬ 
ruary,  after  corrections  are  made  for 
the  number  of  working  days  in  the  two 
months,  but  the  rate  of  March  oper¬ 
ations  in  every  section  was  materially 
over  March  last  year.  The  greatest 
gain  over  March,  1928,  was  recorded  in 
the  Western  States  with  a  gain  of  22.6 
per  cent,  followed  by  the  North  Central 
.States  with  a  gain  of  16.0  per  cent,  the 
Middle  .Atlantic  States  with  14.3  per 
cent.  New  England  11.9  per  cent  and 
the  .Southern  .States  with  8.7  per  cent. 


Activity  in  the  rubber  products  in¬ 
dustry  rose  to  new  heights  during 
.March,  but  every  other  manufacturing 
group  recorded  a  seasonal  drop  in  the 
rate  of  operations  as  compared  with 
February.  The  lumber  products  and 
leather  prtxlucts  groups,  however,  were 
the  only  industries  recording  a  rate  of 
activity  during  March  under  that  of 
March  last  year.  Ferrous  and  non- 
ferrous  metal-working  plants  regis¬ 
tered  the  largest  gain  over  March  last 
year  of  any  manufacturing  group,  re¬ 
cording  a  gain  of  29.0  per  cent.  Rolling 
mills  and  steel  plants  showed  a  rate  of 
operations  that  was  28.8  per  cent  greater 
than  March,  1928.  The  automobile  in¬ 
dustry,  which  includes  the  production 
of  replacement  parts  and  accessories, 
registered  the  first  decline  since  No¬ 
vember  as  compared  with  the  previous 
month,  but  the  March  operations  were 
still  13.4  per  cent  above  March  last 
year.  The  textiles  industry  recorded  a 
gain  of  10.2  per  cent  over  March  last 
year.  The  leather  products  industry  con¬ 
tinued  to  operate  on  a  plane  materially 
under  last  year. 


_ Corrected  for  Numbtr  Working  I^oys,  But  Nof  fyr  Seasonal  Varlafion 
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Business  News  and  Market  Conditions 

cJk  _ 


Electrical  Equipment  Exports 
Reach  New  High  Level 

Exports  of  electrical  equipment  from 
the  United  States  during  February 
amounted  to  $10,625,444  in  value,  which 
is  a  new  level  for  that  month,  according 
to  preliminary  figures  issued  by  the  De¬ 
partment  of  Commerce.  This  figure  is 
an  increase  of  $2,733,658  over  the  total 
for  the  same  month  last  year. 

Larger  increases  were  registered  in 
lighter  electrical  ecjuipment,  although 
xinaller  gains  were  also  shown  for 
generators  and  transforming  or  con¬ 
verting  apparatus.  The  foreign  market 
for  radio  apparatus  continues  to  ex¬ 
pand.  Shipments  of  this  class  of  mate¬ 
rial  in  February  amounted  to  more  than 
a  million  dollars. 

Next  in  importance  to  Canada,  which 
is  the  largest  market  for  such  material, 
was  Italy,  with  imports  of  radio  re¬ 
ceiving  sets  from  the  United  States 
amounting  to  $102,005.  Shipments  of 
insulated  copper  wire  and  cable  showed 
a  substantial  increase  during  February, 
as  did  also  exports  of  bare  copper  wire. 


Active  Electrical  Year  in 
British  Columbia 

Indicating  the  tendency  of  Vancouver 
home  builders  to  insist  upon  the  best 
possible  standard  of  electrical  wiring, 
the  eighth  annual  report  of  the  Elec¬ 
trical  Service  League  of  British  Co¬ 
lumbia  shows  that  the  year  1928  more 
than  doubled  1926  and  1927,  added 
together,  in  the  number  of  "red  seal" 
homes  built.  The  policy  laid  down  by 
the  directors  in  1927  calling  for  general 
lighting  educational  work,  industrial 
and  commercial  lighting  campaign,  "red 
seal”  campaign,  campaign  for  better 
lighting  in  the  offices  of  Vancouver  was 
continued  and  met  with  marked  suc¬ 
cess,  the  report  states.  In  connection 
with  general  education  and  league  work, 
approximately  40,000  pieces  of  literature 
were  sent  out  to  home  builders,  archi¬ 
tects,  electrical  contractors  and  local 


propery  owners’  organizations.  Officials 
of  the  league,  acting  as  consultants,  re¬ 
vised  the  electrical  layout  of  94  resi¬ 
dences,  74  stores,  seventeen  offices  and 
sixteen  factories,  as  well  as  giving  ad¬ 
vice  in  the  electrical  installation  for 
schools,  cafes,  hospitals,  dance  halls  and 
other  buildings.  An  intensive  campaign 
for  l)etter  lighting  in  offices  resulted  in 
a  large  number  of  incjuiries  and  in  the 
rewiring  or  improvement  to  the  wiring 
of  several  of  the  largest  office  buildings 
in  the  city.  Owners  of  old  apartment 
houses  have  also  been  induced  to  bring 
the  electrical  wiring  up  to  modern 
standards. 

Copper  and  Lead  Decline  in 
Quiet  Metal  Market 

Trading  has  been  in  considerably  less 
than  normal  volume  for  copper,  lead 
and  zinc  in  the  week  ended  Wednesday, 
and  prices  have  declined  further.  Cop¬ 
per  is  a  cent  and  a  quarter  lower  than  a 
week  ago,  but  lead,  zinc,  and  tin  have 
given  way  but  little.  At  present  levels, 
more  stability  is  in  evidence,  the  im¬ 
proved  London  quotations  in  the  last 
day  or  two  were  encouraging  and  there 
is  a  feeling  that  metal  buying  is  likely 
soon  to  improve,  which  would  arrest 
any  further  decline  in  metal  prices. 
Buying  of  semi-manufactured  metals 


NEW  YORK  METAL  MARKET  PRICES 

Apr.  10,  1929 

Apr.  17,  1929 

Cents  per 

Cents  per 

Pound 

Pound 

Copper  .electrolytic. .  . . 

19  25 

18 

Lead,  Am.  S  &R. price 

7  15 

7  00 

Antimony . . 

9.50 

9.50 

Nickel,  ingot . 

35 

35 

Zinc,  spot . 

.  6.625 

6  95 

Tin,  Straits . 

46.375 

45.50 

Aluminum,  99  per  cent 

24.30 

24.30 

Base  copper  wire  price  April.  17  1929,  19{  cents. 

and  metal  products  has  been  adversely 
affected  by  the  drop  in  prices,  but  manu¬ 
facturers  are  so  well  sold  ahead  that  this 
will  not  worry  them  for  a  time  and 
their  plants  are  as  busy  as  ever. 


Some  copper  was  sold  at  18^  cents 
delivered  Connecticut  last  Thursday, 
but  most  of  the  business  for  that  and 
the  two  succeeding  days  was  Ixjoked 
at  19i  cents.  The  tonnage  was  not 
large,  however,  and  on  Monday,  in  the 
effort  to  interest  consumers  in  placing 
orders,  the  custom  smelters  offered 
copper  down  to  18  cents,  a  level  which 
has  since  been  maintainefl.  The  larger 
producers,  however,  are  out  of  the 
market,  being  sold  out  through  June, 
and  with  much  of  their  July  production 
also  booked. 

Buying  of  copper  has  lieen  better  at 
the  18-cent  level,  but  the  market  cannot 
be  called  active.  Dates  of  shipment 
requested  have  been  pretty  evenly  dis¬ 
tributed  over  April  and  the  next  four 
months.  _ 

Engineering  Work 
Ahead  of  Last  Year 

The  high  rate  of  contract  letting  in 
the  engineering  construction  field,  even 
when  compared  with  last  year’s  record, 
is  now  well  known,  according  to  the 
Engineering  Ncivs-Record.  The  total 
for  the  quarter  is  $1,122,000,000,  a  gain 
of  42  per  cent. 

It  is  natural  to  expect  that  construc¬ 
tion  in  April,  May  and  June  w’ill  be 
more  active  than  in  the  first  three 
months  of  the  year.  In  1928  it  was  25 
per  cent  more  active,  as  measured  by 
the  value  of  heavy  contracts.  If  the 
increa.se  is  the  same  in  1929,  contracts 
in  the  next  three  months  will  total 
$1,400,000,000.  Thus,  if  contract  letting 
in  the  second  quarter  of  this  year  steps 
up  in  the  same  ratio  as  it  did  in  the 
second  quarter  of  1928,  the  total  for  the 
half  year  will  be  $2,522,000,000,  or  44 
per  cent  more  than  in  the  first  half  of 
1928. 

Engineering  construction  contracts  of 
the  first  half  of  this  year  may,  therefore, 
be  expected  to  reach  a  total  of  $2,497,* 
000,000,  compared  with  $1,774,000,000 
in  the  first  half  of  1928.  This  is  an 
increase  of  40  per  cent.  The  total  for 
the  year  1928  was  $3,550,671,000. 


J'alnc  of  Construction  Contracts  hy  Sections  in  the  I'nited  States  and  Total  for  Canada,  March,  1929 

Thousands  of  dollars  (-000  omittwl) 


New 

England 

Middle 

Atlantic 

South 

Middle 

West 

West  of 
Mississippi 

Far 

West 

United 

States 

Jan.  1  to 
Date 

Canada 

Water-works  .  . 

tiewers . 

Bridges . 

Excavations,  etc.  ... 

Streets  and  r^ads . 

Industrial  buildings  . 

Commercial  buildings . 

Federal  government . 

rnclassined . 

March.  1929* . 

February,  1929* . 

March,  I928t . 

Veartodate,  1929 . , . 

Year  to  date,  1928 . 

*Four  weeks.  tFive  weeks. 

$45 

181 

25 

15 

687 

3,910 

9,479 

79 

250 

$632 

1,885 

1,981 

240 

3,547 

5,843 

142,800 

856 

23,532 

$43 

874 

327 

250 

2,472 

10,165 

9,258 

1,406 

16,845 

$1,792 

1,459 

1,107 

3,416 

5,351 

25,352 

803 

1,555 

$480 

1,500 

1,293 

438 

2,831 

1,592 

17,151 

995 

17,525 

$476 

131 

251 

846 

3,790 

2,607 

13,421 

282 

730 

$3,468 

6,030 

3,844 

1,789 

16,743 

29,468 

217,461 

4,421 

60,437 

910,933 

17,671 

14,353 

13,653 

60,053 

155,350 

600,181 

16,935 

31.3,508 

$411 

295 

2,535 

4,150 

6,250 

14,671 

12,793 

22,190 

54,537 

48,550 

181,316 

126,306 

145,607 

463,980 

303,231 

41,640 

18,386 

26,465 

80,970 

64,504 

40,835 

104,814 

90,028 

197,960 

175,589 

43,805 

51,768 

54,053 

196,130 

120,440 

38,059 

50,716 

41,178 

138,336 

78,481 

360,326 

364,783 

379,521 

1,131,M3 

790,795 

13,641 

14,107 

22,394 

38.995 

39,713 
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Market  Conditions 

CONTINUING  to  follow  out  the  anticipated  trend  in  the  East, 
orders  have  been  placed  for  large  quantities  of  insulators  and 
other  equipment  for  transmission  lines  and  substations.  Textile 
mills  show  a  tendency  to  be  more  active  and  are  placing  orders  for 
machinery. 

- In  the  Southeast  orders  for  transformers,  poles  and  other  pole¬ 
line  equipment  show  that  business  is  satisfactory  there. 

- Generally  conditions  in  the  Middle  West  are  good.  Car 

loadings  increased  over  last  week  and  utility  companies  are  busy  with 
line  extension  work. 

- The  Pacific  Coast  area  seems  in  a  more  healthy  state  than  a 

month  ago,  orders  for  electric  locomotive  and  substation  equipment 
being  among  the  principal  ones  placed. 


I miustnal  Sales  Increase 
in  Eastern  District 

Industrial  account  shows  a  noticeable 
improvement  in  the  Eastern  district. 
Commitments  are  growing  heavier  and 
inquiries  are  developing  to  a  higher 
point.  Despite  the  increased  levels  for 
motors,  the  market  has  a  particularly 
strong  tone  in  this  line  and  sizable 
transactions  are  taking  place.  A  manu¬ 
facturer  of  copper  products  has  placed 
an  order  for  motor  units  for  plant  .serv¬ 
ice  totaling  $100,000  in  the  Philadelphia 
district.  A  producer  of  compressors  in 
Connecticut  has  contracted  for  a  quan¬ 
tity  of  synchronous  motors  for  equip¬ 
ment  use  to  cost  $60,000.  Pennsylvania 
steel  mills  and  Midwest  automobile  man¬ 
ufacturers  are  in  the  market  for  motor 
requirements  and  a  satisfactory  volume 
of  business  is  expected.  Proposed  in¬ 
stallations  for  office  buildings  in  the 
metropolitan  district  are  another  feature 
of .  current  demand,  but  business  with 
cement  and  textile  mills  is  of  reduced 
order,  with  imiuiries  light. 

Central-station  buying  continues  to 
trend  to  transformers,  circuit  breakers, 
switchgear  and  kindred  equipment.  A 
.New  York  maker  has  secured  a  con¬ 
tract  from  a  Massachusetts  power  com¬ 
pany  for  a  bank  of  21  large  trans¬ 
formers  to  cost  $1,000,(K)0.  .\  railroad 

in  New  York  has  placed  an  order  for 
transformers,  converters,  switchgear  and 
other  substation  apparatus  totaling 
$3(K),()0().  A  metropolitan  power  in¬ 
terest  has  purchased  a  quantity  of 
.switchgear  and  miscellaneous  equipment 
to  an  amount  of  $50,000  and  there  is  a 
sizable  amount  of  additional  business  of 
this  character  in  sight.  Electric  rail¬ 
way  account  gives  particular  promise 
for  an  early  volume  of  orders.  A  maker 
says  inquiries  are  running  higher  in  this 
line  than  for  several  years  past,  due  to 
the  electrification  programs  of  several 
trunk  line  railroails,  and  record  sales 
are  anticipated.  A  manufacturer  of 
switchgear  in  'he  metropolitan  district 
reports  improved  sales. 

'I'he  wire  and  cable  business  main¬ 
tains  a  fair  level  and  inquiries  show 
tendencies  for  decrease.  A  northern 
New  York  power  company  has  placed 


an  order  for  a  quantity  of  paper-wound 
cable  to  cost  $125,000.  Prime  movers 
are  recording  only  an  average  business. 
A  Pennsylvania  manufacturer  has  se¬ 
cured  a  contract  for  a  large  turbo-gen¬ 
erator  unit  for  a  Te.xas  installation,  the 
order  for  boilers  going  to  a  New  York 
company.  Industrial  heating  equipment, 
including  electric  furnaces,  shows  aver¬ 
age  sales,  with  inquiries  stated  as  nomi¬ 
nal  by  a  maker.  Marine  business  ap¬ 
pears  to  be  improving  and  recent  orders 
cover  five  new  turbo-electric  passenger 
and  cargo  steamers  for  New  York  com- 
|)anies.  three  of  which  will  represent 
an  investment  of  $21,000,000,  and  other 
contracts  are  pending.  Construction 
projects  are  as  follows: 

The  New  York  Central  Railroad  Com- 
l)any.  New  York,  will  receive  bids  until 
.\pril  26  for  railway  motors  and  multiple- 
unit  control  equipment  (Contract  No.  8- 
1929).  The  New  York  Edison  Company, 
New  York  City,  plans  a  plant  unit  on 
.Avenue  D,  to  cost  $75,(X)0.  The  Nevada 
Consolidated  Copper  Company,  New  York, 
will  make  expansions  at  its  mills  at  Ray 
and  Chino,  Nev.,  to  cost  $6(X),(X)0.  Auburn, 
N.  Y.,  will  receive  bids  until  April  30  for 
one  vertical  shaft  hydraulic  turbine  and 
one  electric  generator,  156  kva.,  and  switch¬ 
board,  etc.  The  Raritan  Copper  Works, 
Perth  Amboy,  N.  J.,  will  make  improve¬ 
ments  to  cost  $150,000.  William  Rade- 
maker  &  Son,  Newark,  N.  J.,  will  build  a 
bookbindery  at  North  Arlington,  N.  J.,  to 
cost  $90,0(j0.  The  Atlantic  City  Electric 
Company,  Atlantic  City,  N.  J.,  will  build  a 
power  substation  at  Williamstown,  N.  J., 
to  cost  $75,0(X).  Lansdale,  Pa.,  contem¬ 
plates  a  municipal  electric  light  and  power 
plant  to  cost  $125,000.  Walker  Brothers, 
Philadelphia,  plan  an  electrical  equipment 
manufacturing  plant  at  Spring  Mills,  Pa., 
to  cost  $90,(K)0.  The  Pennsylvania  Power 
&  Light  Coniiany,  Allentown,  Pa.,  will 
make  improvements  in  street  lighting  sys¬ 
tem  at  Camp  Hill,  Pa.  The  Quartermaster 
Supply  Officer,  Washington,  will  receive 
bids  until. April  24  for  one  automatic  elec¬ 
tric  plant  and  one  electric-driven  water 
pump  (Circular  114).  The  General  Pur¬ 
chasing  Officer,  Panama  Canal,  Washing¬ 
ton,  will,  receive  bids  until  May  3  for  in¬ 
sulators,  flashlights,  electric  fixtures  and 
other  supplies  (Panama  Schedule  1956). 
The  Purchasing  Agent,  Post  Office  De¬ 
partment,  Washington,  is  asking  bids  until 
.April  24  for  500  ^-hp.  motors.  The  Krei- 
der-Reisner  .Aircraft  Company,  Hagers¬ 


town.  Md.,  will  build  an  addition  to  cost 
$80,000.  The  General  Baking  Company, 
New  York,  will  receive  bids  until  April 
26  for  a  baking  plant  at  Washington, 
D.  C.,  to  cost  $2()0,0(X). 

Insulator  Business  Active 
in  New  England 

The  insulator  market  in  the  New 
England  district  is  extremely  active  and 
orders  aggregating  $500,000  were  placed 
by  .several  companies.  Other  orders  re¬ 
ported  were  placed  by  substations,  one 
for  insulators  amounting  to  $16,000  and 
numerous  other  smaller  ones.  Indus¬ 
trial  equipment  is  active.  Small  motor 
sales  amounted  to  $100,000.  Textile 
mills  are  more  active  in  buying  and 
machinery  manufacturers  are  interested. 
Pow'er  equipment  for  power  plants  is 
moving  well  and  recently  one  500-kw. 
and  two  1,000-kw.  turbo-generator  units 
were  placed.  M'aterwheels  and  gen¬ 
erators  for  two  small  ’  hydro-electric 
plants  were  recently  ordered,  while 
transformer  orders  are  active  and  the 
negotiations  are  increasing.  Small 
switch  and  control  apparatus  sales  are 
keeping  up  to  a  good  level  and  the  trend 
of  general  scheduled  supplies  is  steady. 
Opinions  gathered  from  leading  manu¬ 
facturers  indicate  that  steady,  encourag¬ 
ing  sales  trends  are  ahead  for  the  com¬ 
ing  months.  Construction  projects  are 
as  follows: 

The  Boston  &  Maine  Railroad,  Boston, 
Mass.,  plans  an  engine  house  and  shops  at 
Somerville,  Mass.,  to  cost  $1,5(X),()(X).  The 
Petroleum  Heat  &  Power  (Company,  Stam¬ 
ford,  Conn.,  will  make  extensions  to  its  oil 
burner  manufacturing  plant  to  cost 
$1,000,000. 

Southeast  Reports 
Satisfactory  Business 

A  satisfactory  volume  of  electrical 
business  is  reported  in  the  Southeast, 
but  few  orders  of  individual  moment  are 
to  be  noted  in  the  central-station  field. 
The  largest  single  order  was  from  a 
power  company  in  the  Carolinas  for 
small  power  transformers  amounting  to 
$20,000,  though  the  wire  and  cable  or¬ 
ders  of  a  Georgia  company  aggregated 
$24,500.  One  company  ordered  $10.- 
7(X)  in  creosoted  pine  poles,  cros.sarms 
and  pole-line  hardware,  while  a  meter 
equipment  order  amounting  to  $8,350 
also  was  placed.  Some  other  central - 
station  orders  were  for  $3,700  in  small 
sign  equipment  and  $3,500  in  small  dis¬ 
connect  switches.  A  Georgia  company 
ordered  power  transformers  costing 
$10,700  for  a  customer’s  industrial  in- 
.stallation. 

Tire  manufacturing  plants  being  con¬ 
structed  in  the  .Southeast  were  respon¬ 
sible  for  some  sizable  orders,  a  plant  in 
Alabama  ordering  $75,000  in  motors  and 
textile  mill  equipment  and  $10,000  in 
lighting  units,  while  a  Georgia  plant 
ordered  $130,000  in  motors  and  textile 
mill  equipment.  A  rayon  plant  being 
built  in  North  Carolina  ordered  power 
panelboards  costing  $17,000,  $5,000 

worth  of  industrial  switches  and  $5,000 
in  mill  construction  supplies.  A  Georgia 
cotton  mill  let  engineering  contracts 
covering  electrification  of  its  plant  am’ 
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ordered  motor  equipment  approximating 
$22,000  and  will  later  order  $15,000  in 
wiring  materials.  The  Georgia  Power 
Company,  Atlanta.  Ga.,  has  purchased 
the  privately  owned  electric  distribution 
•«ystem  in  Warm  Springs,  Ga.  Con¬ 
struction  projects  are  as  follows: 

The  C.  F.  Sauer  Company,  Richmond, 
Va.,  will  build  an  addition  to  its  flavoring 
extract  plant,  to  cost  $100,000.  The  Homer 
l^ughlin  China  Company,  Newell,  W.  Va., 
plans  an  addition  to  cost  $1,000,000.  The 
Southern  Textile  Machinery  Company, 
Nashville,  Tenn.,  plans  an  addition  to  cost 
$65,000.  The  Export  Leaf  Tobacco  Com- 
j)any,  Winston-Salem,  N.  C.,  plans  an 
addition  to  cost  $90,000.  The  Southern 
Public  Utilities  Company,  Charlotte,  N.  C., 
plans  a  transmission  line  to  Yadkinville, 
Smithfield,  N.  C.,  and  vicinity.  The  Ala- 
liama  Power  Company,  Birmingham,  Ala., 
plans  a  street-lighting  system  at  Millport, 
Ala. ;  and  transmission  line  extensions  at 
Opelika,  Ala.,  and  vicinity.  Atlanta,  Ga., 
will  install  an  ornamental  lighting  system 
in  the  business  district.  The  Atlanta  Har¬ 
ness  &  Reed  Manufacturing  Company,  At¬ 
lanta  Ga.,  will  build  an  addition  to  cost 
$65,000.  The  Port  Everglades  Refining 
Company,  Fort  I^uderdale,  Fla.,  contem- 
l)lates  an  oil  refining  plant  to  cost  $2,000,- 
(MK).  The  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  will  receive 
bids  until  May  1  for  refrigerating  equip¬ 
ment  for  Pensacola,  Fla.  (Specification 
5845.) 

Line  Construction  Material 
Sales  Active  in  St.  Louis 

There  has  been  only  a  slight  falling 
off  in  the  demand  for  stock  sizes  of  ap¬ 
paratus  in  the  St.  Louis  district.  The 
movement  of  line  construction  materials 
and  house-wiring  supplies  has  been  very 
active.  A  4,000-k\v.  turbo  unit  was  sold 
for  a  municipal  plant  in  central  Mis¬ 
souri  at  $79,000.  A  2,000-kw.  unit  with  a 
condenser  for  a  Kansas  company  to  cost 
$45,(K)0,  a  lot  of  truck  type  switching 
equipment  for  an  oil  refining  company 
costing  $20,000,  seven  engine-driven 
generators  for  a  natural  gas  distribut¬ 
ing  company  to  drive  auxiliaries  in  line 
pumping  stations  costing  $15,000,  a  lot 
of  outdoor  switches  for  a  local  power 
company  costing  $5,000  and  electrical 
e<|uipnient  for  a  rock-crushing  plant  in 
northern  Arkansas  to  cost  $3,(X)0  are 
orders  reported  for  the  week.  Construc¬ 
tion  projects  are  as  follows: 

The  Barnes  Dairy  Products  Company, 
Cape  Girardeau,  Mo.,  plans  a  milk  con- 
flensing  plant  to  cost  $65,000.  The  Pevely 
iJairy  Company,  St.  Louis,  will  build  an 
addition  to  its  bottling  plant  to  cost  $50,000. 
The  Yates  Laundry  Machinery  Company, 
North  Kansas  City,  Mo.,  will  expand  its 
Iflant  to  cost  $60,000.  The  Phillips  Petro¬ 
leum  Company,  Bartlesville,  Okla.,  plans 
.1  refining  plant  near  Pueblo,  Colo.,  to  cost 
$d00,(X)0.  Muskogee,  Okla.,  plans  to  in- 
^tall  a  flood-lighting  system  and  beacon 
lamps  at  its  municipal  airport.  The  O.K. 
Ice  Cream  Company,  Pine  Bluff,  Ark., 
plans  an  addition  to  cost  $125,000.  The 
Coca-Cola  Bottling  Company,  Morrillton, 
.•\rk.,  plans  a  plant  to  cost  $90,000.  The 
Central  Power  &  Light  Company,  San 
.Antonio,  Tex.,  plans  a  transmission  line 
from  Sinton  to  Robstown,  Tex.,  and  vicin¬ 
ity.  The  Gulf  States  Utilities  Company, 
heaumont,  Tex.,  plans  a  power  substation 
to  cost  $40,000. 


Machinery  Orders  Heavy 
on  Pacific  Coast 

The  past  week  was  marked  by  heavy 
machinery  sales  on  the  Pacific  Coast. 
Westinghou.se  reports  five  industrial 
electric  locomotives  for  a  Longview, 
Wash.,  timber  yard  and  plant  and  eight 
substation  circuit  breakers  valued  at 
$15,000  for  Stockton,  Calif.  Other  ma¬ 
chinery  orders  covered  one  complete 
Westinghouse  switchboard  etiuipment 
valued  at  $75,000  for  the  new  Honolulu 
substation  and  a  $15,000  assortment  of 
motors  and  transformers  for  a  Hawaiian 
plantation,  comprising  six  motors  of 
sizes  300  to  50  hp.  and  six  transformers 
of  500  and  150  kva.  Other  interesting 
orders  covered  a  25-car  trainload  of 
radio  receiving  sets  for  Central  Valley 
distribution,  a  41 -mile,  60,000- volt  trans¬ 
mission  line  to  tap  the  east  portal  of  the 
Feather  River  canyon,  $9.5(K)  worth  of 
sizes  500,0(K)-circ.mil  and  No.  10  leaded 
4,500-volt  sector  cable  for  a  power  com¬ 
pany  and  an  $8,0(X)  award  for  a  3-mile, 
11-kv.  power  irrigation  line  in  the  West 
Stanislaus  area.  Street-lighting  busi¬ 
ness  is  particularly  brisk,  including  an 
$82,0(K)  Long  Beach  award  and  an  esti¬ 
mated  $54,0()0  Oakland  extension  com¬ 
prising  159  duplex  ornamental  standards 
and  the  necessary  equipment.  Other 
cities  contemplating  extensions  or  in¬ 
stallations  are  Monterey,  Ukiah,  San 
Leandro.  Petaluma,  Richmond,  Porter¬ 
ville  and  Salinas,  Calif.  San  Mateo, 
Calif.,  is  in  the  market  for  59  single 
standards  and  Alameda,  Calif.,  for  88 
combination  ornamental  lighting  and 
power  poles.  The  outstanding  building 
projects  include  the  $1,500,()(X)  Metro- 
Goldwyn-Mayer  .studio  for  talking  pic¬ 
tures  at  Culver  City,  Calif.;  a  $1,000,- 
(K)0  addition  to  the  Los  Angeles  coli¬ 
seum,  a  $500,000  wing  for  the  present 
.state  building  in  San  Franci.sco  and  a 
$3.5(K),()00  Portland,  Ore.,  hotel. 

The  following  apparatus,  costing  ap¬ 
proximately  $180,000,  was  purchased  by 
the  Puget  Sound  Power  &  Light  Com¬ 
pany,  Seattle,  for  the  Shuffleton  steam 
.auxiliary  and  the  Renton  substation : 
67  3,000-kv.  disconnecting  switches, 
three  55,0()0-volt  potential  transformers, 
two  73,000-volt  current  transformers,  a 
storage  battery  and  storage  battery  con¬ 
nections,  a  storage  battery  motor-gen¬ 
erator  set,  5,000  hp.  in  motors,  copper 
tubing  for  buses,  50  5,00()-volt  bus  sup¬ 
ports,  a  main  switchboard,  a  2,300-volt 
truck  type  switchboard  and  40  and  60- 
volt  truck  type  switchboards.  The 
small  motor  sales  reported  were  brisk, 
the  majority  going  to  lumber  mills, 
woodworking  plants  and  dealers.  Twenty 
machines  from  50  hp.  down  were  re¬ 
ported  sold  to  a  Tacoma  lumber  mill  and 
30  to  dealers  in  the  Grays  Harbor  dis¬ 
trict  and  $3,000  worth  of  gang-operated 
disconnecting  switches  was  .sold  to  two 
central-station  companies.  The  board 
of  contracts  and  awards,  Tacoma, 
Wash.,  awarded  the  contract  for  the 
Lake  Cushman  hydro-electric  dam  to 
L.  H.  Hoffman  of  Seattle  and  Portland 
for  $440,547  and  for  the  tunnel  to  the 
Youclall  Construction  Company  of  San 
Francisco  for  $1,773,933.  An  engineer 


was  commissioned  by  the  city  of  Cen- 
tralia.  Wash.,  to  prepare  plans  for  an 
1  l,(XX)-hp.  municipal  hydro-electric  plant 
costing  $1,000,(X)0  and  a  hid  call  is  ex¬ 
pected  soon.  Cold  storage  plants  are 
planned  at  Yakima  costing  $90,000,  at 
Wapato  costing  $40,000  and  at  Olympia 
costing  $15,000.  A  coal -briquetting 
plant  is  planned  at  Bellingham  costing 
$25,(K)0.  Construction  projects  are  as 
follows : 

The  Municipal  Power  Bureau,  Los  An¬ 
geles,  plans  a  transmission  line  at  Wilming¬ 
ton,  Calif.  Pasadena,  Calif.,  plans  a  jxiwer 
substation  at  Lamanda  Park.  Calif.,  to  cost 
$65,000.  Los  Angeles,  Poinona  and  Bev¬ 
erly  Hills,  Calif.,  plan  ornamental  lighting 
.systems.  The  Hines  Lumber  Company. 
Burns.  Ore.,  will  build  a  mill  to  cost 
$1,(X)0,000.  The  Western  Oil  &  Refining 
Company,  Los  Angeles,  plans  an  oil  storage 
and  distributing  plant  at  Portland,  Ore., 
to  cost  $5(X),000.  The  Cottage  Lake  Lum¬ 
ber  Company,  Renton,  Wash.,  plans  an 
electric-operated  lumber  mill  to  cost  $75,- 
(X)0.  The  Pend-Oreille  Lead  &  Zinc  Com¬ 
pany,  Spokane,  Wash.,  plans  a  zinc  mill 
at  Metalline,  Wash.,  to  cost  $3,000,000. 
Tacoma,  Wash.,  plans  a  cold  storage  plant 
to  cost  $3(K),(XX),  to  be  occupied  and  oper¬ 
ated  by  the  Pacific  Terminal  Company. 
The  Pacific  Power  &  Light  Company, 
Portland,  Ore.,  will  build  an  addition  to 
its  power  substation  at  Walla  Walla, 
Wash.,' to  cost  $50,0(X).  Matson  &  Com¬ 
pany,  Selah,  Wash.,  plan  a  cold  storage 
plant  to  cost  $1(K),0()0.  T.  J.  Lloyd,  Twin 
Falls,  Idaho,  heads  a  project  to  build  a 
local  cold  storage  and  refrigerating  plant  to 
cost  $350,(XX).  Terry,  Mont.,  and  Bennett. 
Colo.,  plan  ornamental  lighting  systems. 

Most  Sections  of  Middle  JVest 
Report  Increased  Business 

Quarterly  reports  of  the  steel  and 
automotive  industry  indicate  an  excel¬ 
lent  condition  in  the  Middle  West  and 
recent  .statistics  show  a  much -needed  in¬ 
crease  in  building  activity.  Car  load¬ 
ings  increased  .somewhat  with  a  marked 
increase  in  merchandise  and  miscellane¬ 
ous  products.  Railroad  buying  of  ecpiip- 
ment  is  quite  substantial,  with  a  re¬ 
ported  purchase  by  the  Northern  Pa¬ 
cific  Railroad  of  500  auto  freight  cars 
to  cost  $1,500,000  and  the  Erie  Railroad 
of  ten  steel  baggage  and  express  cars 
from  the  Pullman  Car  &  Manufacturing 
Company  of  Chicago.  Industrial  ac¬ 
tivity  is  holding  up  well  with  a  contin¬ 
ued  increase  notetl  in  mail  order  sales. 
The  utility  companies  are  busy,  with  a 
large  amount  of  line  extension  work 
scheduled  for  this  month.  Apparatus 
purchasing  has  been  somewhat  light, 
while  a  large  amount  of  .small  orders 
are  being  placed  for  circuit  breakers, 
relays,  meters  and  switches.  Jobbers’ 
sales  are  generally  satisfactory.  Con¬ 
struction  projects  are  as  follows: 

Argyle,  Wis.,  plans  improvements  in  its 
power  plant  to  cost  $20,(XX).  The  Edison 
Wood  Products,  Inc.,  New  London,  Wis., 
plans  an  addition  to  cost  $70,0(X).  The 
Sterling  Ice  Company,  Dowagiac,  Mich., 
plans  an  addition  to  cost  $50,000.  The 
Duluth,  South  Shore  &  Atlantic  Railroad. 
Marquette,  Mich.,  contemplates  an  ore  dock 
and  distributing  plant  to  cost  $1,500,000. 
The  Detroit  Wax  Paper  Company,  De¬ 
troit,  will  build  a  plant  at  River  Rouge, 
Midi,,  to  cost  $500,0(X).  The  Evans  Flex- 
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ible  Reamer  CoriK)ration,  Cliicago,  plans  an 
addition  to  cost  $85,000.  The  Joslyn  Man¬ 
ufacturing  &  Supply  Company,  Chicago, 
will  build  a  lx)lt  and  nut  manufacturing 
plant  at  Franklin  Park,  Ill.,  to  cost  $90,000. 
The  Harl)er-Cohnan  Company,  Rockford, 
Ill.,  will  build  an  addition  to  its  forge  shop 
to  cost  $75,000.  The  New  Indiana  Chair 
Company,  Jasper,  Ind.,  plans  an  addition  to 
cost  $150,000.  The  American  Steel  Foun¬ 
dry  Comi)any,  Chicago,  plans  expansions 
in  its  plant  at  Alliance,  Ohio,  to  cost 
$5(K),000.  The  Transue  &  Williams  Steel 
i^'orging  Companv  Alliance.  Ohio,  plans 
extcns'ons  in  its  plant  to  cost  $6(K),000.  The 
Minnesota  &  Ontario  Paper  Company, 
Minneapolis,  Minn.,  will  build  an  addition 
to  its  mill  at  International  Falls,  Minn.,  to 
cost  $150,000.  The  Toledo  Scale  Company, 
Toledo,  Ohio,  plans  an  addition  to  cost 


cM- _ 

Modern  Equipment  Succeeds 
O.  E.  Szekely  Corporation 

The  asset.s  of  the  O.  E.  Szekely  Cor¬ 
poration,  Holland.  Mich.,  have  been 
taken  over  by  the  newly  formed  Mod¬ 
ern  Equipment  Company,  which  will 
continue  the  manufacture  of  portable 
pumps  and  generating  sets  at  Muskegon, 
Mich.  The  generating  sets,  which  may 
Ik,*  had  in  the  portable  form  on  steel 
skids,  or  on  cast  bed  plates  for  permanent 
in.stallation,  u.se  Continental  “Red  Seal’’ 
motors  and  Westinghouse  dynamos, 
riie  direct-current  line  is  from  to 
50  kw.  and  the  alternating  from  5  to 
62^  kva.  A  switchboard,  on  which  is 
mounted  ammeter,  voltmeter,  rheostats 
and  fused  knife  switch,  is  a  permanent 
part  of  each  set,  which  is  completely 
wired  and  recjuires  only  take-off  con¬ 
nections.  The  pump  sets  made  by  the 
company  include  piston,  diaphragm  and 
centrifugal  types.  Dealer  in(|uiries  on 
the  two  lines  are  itivited. 


TriK  Roller-Smith  Comiwxy,  233 
Broadway,  New  York  City,  manufac¬ 
turer  of  electrical  instruments  and  cir¬ 
cuit  breakers,  announces  the  appoint¬ 
ment  of  Carl  P.  Lohr,  401  National 
Hank  of  Commerce  Building.  St.  Louis, 
as  its  district  sales  agent  for  the  St. 
Louis  territiiry.  J.  C.  McDougall, 
.\laska  Building.  .Seattle,  Wash.,  has 
been  appointed  as  its  di.strict  sales  agent 
for  the  states  of  Washington.  Oregon 
and  Alaska. 

H.\rvf.y  Hubbell,  Txc..  Bridgeport, 
Conn.,  manufacturer  of  electrical  spe¬ 
cialties.  announces  that  its  New  York 
City  office  has  been  moved  from  30  East 
42d  Street  to  the  Chanin  Building.  122 
East  42(1  Street.  The  company  says 
that  its  greatly  increased  business  has 
necessitated  moving  into  larger  quarters. 

The  National  Battery  Manh- 
FACTirRERs’  .Association,  7  East  44th 
Street.  New  Y(»rk  City,  will  hold  its 


$1,000,000.  The  Wehle  Baking  Company, 
Youngstown,  Ohio,  plans  a  naking  plant 
to  cost  $100,000.  The  Northern  States 
Power  Company,  Minneapolis,  Minn.,  con¬ 
templates  a  power  plant  at  Fargo.  N.  1)., 
to  cost  $800,000.  The  Northern  Pacific 
Railway  Company,  St.  Paul,  Minn.,  plans 
extensions  in  its  engine  house  and  shop 
at  Duluth,  Minn.,  to  cost  $50,000.  Warren, 
Minn.,  plans  extensions  in  its  municipal 
power  plant,  to  cost  $75,000.  The  West¬ 
ern  States  Utilities  Company.  Central  City, 
Neb.,  plans  a  power  plant  at  F3gin,  Neb., 
to  cost  $40,(X)().  Harvard,  Neb.,  contem¬ 
plates  a  municipal  light  and  power  plant 
to  cost  ^5,000.  J.  F.  Decker  &  Sons, 
Mason  City,  Iowa,  plan  an  addition  to  its 
meat  packing  plant  to  cost  $300,000.  Ben¬ 
son,  Minn.,  and  Waterloo,  low'a,  plan  orna¬ 
mental  lighting  systems. 


_ 

next  convention  at  the  Hotel  Gib.son, 
Cincinnati,  Ohio,  on  April  24.  25  and  26. 

The  Anaconda  Wire  &  Cable  Com¬ 
pany,  a  subsidiary  of  the  Anaconda 
Copper  Mining  Company,  has  author¬ 
ized  the  purchase  of  all  the  assets  of  the 
'Fulmlar  Woven  Fabric  Company  of 
Pawtucket,  R.  L,  and  the  Maring  Wire 
Company  of  Mu.skegon,  Mich.,  and 
Anderson.  Ind.  d'he  'Fubular  com¬ 
pany  is  one  of  the  best-known  manu¬ 
facturers  of  rubber-covered  wire  and 
the  Maring  company  is  one  of  the 
largest  manufacturers  of  magnet  wire. 


Ingersoll-Rand  Company 
Earnings  Show  Increase 

The  net  income  of  the  Ingersoll-Rand 
Comjiany,  1 1  Broadway,  New  York 
City,  was  nearly  $1,500,000  more  in 
1028  than  in  the  previous  year  and  the 
total  of  $8,017,186  was  the  large.st  in 
the  history  of  the  company.  Of  this 
amount,  75  per  cent  was  paid  out  in 
common  dividends  and  the  surplus  ro.se 
to  $14,083,588,  the  highest  since  the 
100  per  cent  stock  diviclend  in  1022. 

Inger.soll-Rand’s  management  has 
continued  through  another  year  its 
usual  policy  toward  common-stock 
holders  and  last  year  three  extra  $1 
dividends  were  declared  besides  the  $3 
rate.  Over  the  past  eight  years  an 
average  of  70  per  cent  of  net  income 
has  been  distributed  to  common  holders. 
The  following  table  shows  the  com¬ 
pany’s  record  in  this  regard : 


Per  Cen  of 
Net  Pd.  on 

Net  Common,  Total 

Yvar  Income  .\veraKe  8urplu.« 

1928  $8,017,186  75  $14,083,588 

1927  6,550,896  77  11,623,127 

1926  7,878,097  64  10,153,645 

1925  6,147,445  31  7,426,662 

1924  4,454,623  43  6,591,798 

1923  5,971,138  102  4,212.149 

1922  .  3,578,262  90  6,525,727 

1921 .  582,240  187  17,308,429 


Total  $43,179,887  70 


Wadsworth  Electric 
Holds  Get-Together 

Practically  all  the  contractors  of 
greater  Cincinnati,  northern  Kentucky 
and  surrounding  territory  recently  at¬ 
tended  one  of  the  Wadsworth  Electric 
Manufacturing  Company’s  (Covington, 
Ky.)  get  -  together  meetings.  The 
meeting  was  presided  over  by  L.  G. 
Kuhlman,  treasurer  and  general  man¬ 
ager  of  the  company.  Those  present 
visited  the  factory  and  inspected  the 
new  developments  in  safety  electrical 
switches  and  the  general  process  neces- 
.'^ary  to  build  .safety  electrical  switches. 
Several  leaders  of  the  district  spoke 
on  various  subjects  regarding  the  elec¬ 
trical  contracting  business. 

General  Electric  Refrigerator 
Distributors  Convene 

.About  175  General  Electric  refrig¬ 
erator  distributors,  members  of  dis¬ 
tributing  organizations  and  G.E.  offi¬ 
cials  recently  attended  a  two-day  con¬ 
ference  at  the  Little  Theatre  of  the 
Public  Auditorium  at  Cleveland.  Every 
state  in  the  Union  was  represented  by 
the  men  who  were  responsible  in  less 
than  two  years  for  putting  the  General 
Electric  refrigerator  in  the  enviable 
position  it  occupies  today.  “This  con¬ 
ference,’’  P.  B.  Zimmerman,  sales  man¬ 
ager  of  the  General  Electric  refriger¬ 
ation  department,  said,  “was  for  the 
distributors  themselves.’’  Plans  were 
presented  for  the  biggest  selling  season 
the  General  Electric  Company  has  ex¬ 
perienced.  Various  models  were  on  ex- 
liibit  and  selling  methods  were  conveyed 
in  the  form  of  interesting  playlets  put 
on  by  the  skillful  actors. 


The  Leonard  Rekricerator  Com¬ 
pany,  Grand  Rapids.  Mich.,  reports 
that  the  pnKluction  of  refrigerators  by 
the  company  during  the  past  six  months 
has  exceeded  by  32  per  cent  the  pro¬ 
duction  for  the  same  period  of  one  year 
ago  and  March  production  was  36  per 
cent  greater  than  that  of  any  previous 
month  in  the  company’s  history,  ac¬ 
cording  to  a  statement  made  by  A.  H. 
Jaeger,  sales  manager  of  the  company. 

The  Westi.nghouse  Electric  & 
Manufacturing  Company  has  re¬ 
ceived  an  order  from  the  Du(iuesne 
Light  Company,  Pittsburgh,  for  a  60,000- 
kw.  turbo-generator  unit  and  its  neces¬ 
sary  condensing  equipment.  The  ap¬ 
paratus  will  be  built  at  the  South 
Philadelphia  Works  of  the  Westinghouse 
company  and  will  be  installed  in  the 
Reed  power  plant  at  Brunot’s  Island. 
Pittsburgh.  The  company  also  has  re¬ 
ceived  orders  from  the  Virginia  Elec¬ 
tric  &  Power  Company,  Richmond.  Va., 
for  four  type  B-1  weatherproof  outdoor 
switch  houses,  each  for  the  control  of 
a  13,200- volt,  three-phase,  grounded- 
neutral,  60-cycle  circuit,  and  from  the 
Oklahoma  Gas  &  Electric  Company, 
Oklahoma  City,  Okla.,  for  five  type  B-l 
w  eathernroof  outdoor  switch  houses. 


Activities  of  the  Trade 
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New  Equipment  Available 


Totally  Inclosed  Beacon 
for  Airport  Use 

A  new  type  of  revolvinjj  airport 
beacon  with  all  the  moving  parts  in¬ 
closed  within  a  glass  dome,  and  with  a 
l)eam  that,  in  clear  weather,  can  be  seen 
by  aviators  when  66  miles  away,  has 
been  developed  by  the  General  Electric 
Company.  The  20-in.  deep  parabolic 
mirror,  the  automatic  lamp  changer 
equipped  with  two  1,000- watt.  115-volt 
airway  beacon  lamps,  the  louvres  for 
cutting  out  stray  light  and  the  rotating 
mechanism  are  all  inclosed  within  a 
24-in.  hemispherical  heat-resisting  glass 
dome.  All  of  the  parts  can  be  inspected 
through  the  glass  and  the  glass  dome  is 
hinged  so  that  easy  access  to  all  of  the 
mechanism  can  he  had.  Should  one  of 
the  lamps  fail  or  burn  out  while  in  serv^- 
ice,  the  automatic  changer  immediately 
swings  the  other  lamp  into  focus. 

A  deep  parabolic  mirror  is  used  with 
the  filament  of  the  lamp  at  the  focus  of 
the  mirror  and  at  the  same  time  even 
with  the  edge  of  it.  The  beam  spread 
is  7\  deg  and  the  beam  candlepower 
1,075.000.  Zenith  indication  is  obtained 
at  all  points,  with  the  distinctiveness  of 
the  beacon  increased  by  an  eclipse 
during  each  revolution.  The  beacon, 
weatherproof  finished,  can  be  rotated 
at  6  r.p.m.,  or  such  other  speeds  as 
required. 


Cot  HR.xxF.  Bi.ow-Down  Meter. — As 
a  means  of  measuring  boiler  blow-off 
in  order  to  maintain  high  boiler  ef¬ 
ficiency  the  Cochrane  Corporation  of 
Philadelphia  has  improved  its  meter 
with  an  additional  pen  and  special  mul¬ 
tiplying  mechanism  to  record  the  leak¬ 
age  flow  on  a  magnified  scale.  A  re¬ 
liable  boiler  blow-down  meter  gives  a 
continuous  record  of  both  fre(|uency 
and  amount  of  blow-off  valve  discharge, 
including  leakage  and  regular  blow¬ 
downs.  This  information  is  indispen¬ 
sable  in  calculating  heat  balances  and 
efficiencies.  In  the  new  blow-down 
meter  an  arm  connected  to  the  regular 
pen  bears  upon  a  lever,  which  in  turn 
bears  upon  an  arm  attached  to  the  leak¬ 
age  pen,  the  multiplying  lever  being 
held  in  engagement  with  the  pen  arm 
lever  by  a  counter-balance. 

An  Improved  Complete  Line  of 
Ream  Clamps  for  either  indoor  or  out¬ 
door  substations,  permitting  the  chang¬ 
ing  of  existing  installations  to  accom¬ 
modate  new  apparatus  without  the  need 
of  drilling  the  structural  steel  members, 
has  been  developed  by  the  General  Elec¬ 
tric  Company.  These  beam  clamps  are 
commonly  used  to  fasten  ladder  steps  to 
outdoor  stations,  for  mounting  outdoor 
insulators  and  switching  equipment,  as 
well  as  forming  a  quick  and  effective 
method  of  attaching  one  steel  member 
to  another.  They  consist  of  hot-dip 
galvanized  maUeable-iron  castings  and 


_ _ _ 

necessary  bolts  and  nuts.  When  in¬ 
stalled  they  will  not  slip  because  of  the 
pressure  developed  by  the  mounting  bolts. 


Detachable  Reflector  Unit 
Allows  Easy  Cleaning 

A  new  type  70  “Glassteel”  diffuser 
has  been  developed  by  the  Benjamin 
Electric  Manufacturing  Company.  Des 
i’laines.  Ill.,  which  is  said  to  facilitate 
freiiuent  and  thorough  cleaning  at  a 
minimum  labor  cost.  The  characteristic 
illuminating  qualities  and  appearance  of 
the  Benjamin  diffusers  have  l)een  re¬ 
tained  and  the  new  feature  of  quick  de- 
tachability  for  easy  cleaning  added. 

The  type  79  consists  of  but  two  parts. 


one  a  permanent  wiring  base,  either  for 
pendent  stem  or  outlet  box,  and  the  other 
a  complete  unit  comprising  reflector, 
lamp  and  glass  inclosing  globe.  This 
unit  is  attached  to  the  terminal  base  by 
tneans  of  a  bayonet  joint  and  securely 
locks  in  place  with  a  60-deg.  clockwise 
turn.  A  counter-clockwise  turn  releases 
the  unit  in  one  simple  movement  and  a 
clean  unit  is  then  fastened  in  place  over 
moving  machinery  or  other  working 
area  and  the  dirty  unit  cleaned  without 
loss  of  productive  time.  The  built-in 
lamp-holding  element  is  designed  to  as¬ 
sure  the  proper  position  of  the  lamp 
with  respect  to  the  reflector.  A  four- 
point  spring  suspension  ring  carries  the 
inclosing  globe  and  prevents  it  from 
working  loose  even  under  extreme 
vibration. 

Fuse  Pullers  of  Laminated 
Horn  Fiber 

A  full  line  of  fuse  pullers  made  up  of 
laminated  horn  fiber  giving  plenty  of 
jaw  surface  and  mechanical  strength  for 
removing  fuses  from  the  tightest  of  clips 
with  a  straight,  steady  pull,  and  with 
complete  safety,  even  though  the  fuses 
might,  by  chance,  be  alive,  is  announced 
by  the  Ideal  Commutator  Dresser  Com¬ 
pany,  Sycamore.  Ill. 


In  the  removal  of  blown  fuses  the 
utmost  caution  is  desirable.  Not  only  is 
there  the  possibility  that  the  switch  may 
not  be  out  or  that  the  fuse  may  not  be 
blown,  but  improper  removal  is'  verj- 
likely  to  impair  the  clips.  Very  often 
the  greatest  cause  for  premature  fuse 
blowing  is  loose  clips.  Prying  out  fuses 
with  a  screwdriver  or  stick,  or  jerk¬ 
ing  them  out  with  cautious,  unsteady 
fingers,  is  very  likely  to  bend  the  clips, 
thereby  causing  heating  when  the  cur¬ 
rent  is  applied,  thus  annealing  the  clips 
and  rendering  them  useless. 

The  Ideal  fuse  pullers  announced  by 
the  Ideal  Commutator  Dresser  Company 
comprise  the  following:  Midget  size 
with  three  laminations  5  in.  long,  pocket 
size  with  five  laminations  74  in.  long, 
giant  size  with  seven  laminations  12  in. 
long  and  jumbo  size  with  nine  lamina¬ 
tions  20  in.  long. 


“Deion”  Principle  Applied 
to  Line  Starters 

Increased  safety,  economy  and  rating 
on  class  11-200  line  starters  due  to  the 
use  of  “Deion”  contactors  is  claimed  by 
the  Westinghouse  Electric  &  Manu¬ 
facturing  Company  in  the  line-starter 
field.  This  “Deion”  contactor  is.  said 
to  be  the  most  effective  arc-rupturing 
device  yet  incorporated  in  starters  of 
similar  ratings.  It  confines,  divides  and 
smothers  the  arc  quickly  without  the 
usual  flash  and  attendant  scattering  of 
flame.  Not  only  does  it  provide  for  a 
greater  degree  of  safety  to  the  operator, 
but  it  also  permits  a  smaller  inclosure 
and  a  consequent  decrease  in  the  over¬ 
all  size  of  the  starter.  The  arc  is 
ruptured  so  fast  and  with  so  little  fire 
that  contact  and  arc  chute  life  are  mate¬ 
rially  lengthened. 

These  contacts  are  guaranteed  to 
rupture  twelve  to  sixteen  times  their 
normal  current-carrying  capacity  at 
rated  voltage  under  the  most  severe 
operating  conditions  of  low  power  factor 
and  sustained  voltage. 

The  “Deion”  contactors  are  an  ap¬ 
plication  of  the  fundamentally  new  in¬ 
vention  of  Dr.  Slepian,  Westinghouse 
engineer. 

Direct-Current  Cam  Switch 

A  new  direct-current  cam  switch,  des¬ 
ignated  CR-3108.  developed  to  satisfy 
the  needs  of  central  stations  for  a 
device  to  control  auxiliaries  such  as 
pumps,  blowers,  etc.,  is  announced  by 
the  General  Electric  Company.  The 
switch  can  also  be  used  for  similar  non¬ 
reversing  applications  where  the  cur¬ 
rent  inrush  or  starting  torque  is  not 
severe  or  the  operations  are  not  fre¬ 
quent. 

The  new  switch  is  available  in  two 
forms.  Both  are  for  non-re\'ersing  serv¬ 
ice  with  armature  regulation  over  five 
points,  while  one  form  has  field  regula¬ 
tion  over  22  points.  The  intermittent 
armature  current  capacity  is  1,000  amp., 
while  the  same  capacity  continuous 
rating  is  500  amp.  The  switches  are 
rated  550  volts  ma.ximum. 
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Electrical 

Patents 


Announced  by  IJ.  S.  Patent  Office 


(Issued  April  2,  1929) 

Ke.  17,252.  Eu^x'TRICAU  R*n>AY ;  C.  S. 
Suavely,  PittsburRh,  and  W.  B.  Wells, 
WllkinsburR,  I’a.  App.  filed  Jan.  29, 
1929. 

1,707,217.  I'RtK'BSS  fxm  OBTAINING  THIN 
Nickki.  KbAKBs ;  E.  BreuninR,  HaRen. 
Oermany.  App.  filed  June  28,  1927. 
1,707,234.  Rkctifying  I’.nit  and  Metthoo 
OK  I’RODiTci.NG  THE  SAME;  C.  E.  ORden, 
('ineinnati,  Ohio.  App.  filed  June  27, 
1927. 

1,707,236.  Appakatus  for  Efftccttng  a 
RKI'HATED  ('i.osing  of  .Vutomatic 
SwiTCHE-s  :  E.  Schmidlln,  Baden,  Switzer¬ 
land.  App.  filed  Aur.  7,  1922. 

1,707,2.52.  Base  Sik'ket;  E.  W.  Chubb, 
EdRewood  Park.  Pa.  Ajip.  filed  Apr.  29, 
1922. 

1,707,269.  Ebi-xTRiOAL  Distributio.n  Sys¬ 
tem  ;  W.  Koch,  Berlin,  Germany.  App. 
filed  July  27,  1926. 

1,707,278.  EbixTHiCAL.  Measuring  Instru¬ 
ment;  C.  Oman,  Swlssvale,  Pa.  App. 
filed  Oct.  28.  1926. 

1,707,286.  h'RixiUENCY  Meter;  F.  S.  Stick- 
ney,  I’ittsburRh,  Pa.  App.  filed  June  7, 

1926. 

1.707.291.  Remote  Metering  Device;  G.  O. 
Waite,  WilkinsbnrR,  I’a.  App.  filed  Apr. 
29  1927 

1.707.292.  SPARK-PbUG  TraiMiNAb;  W.  M. 
Wilcox,  Elberton,  Ga.  App.  filed  Nov.  1, 

1927. 

1.707.293.  MoTOK-CoNTROb  System  ;  M.  J. 
WohlRemuth,  PittsburRh,  I’a.  Apj).  filed 
Jan.  19,  1927. 

1,707,296.  MubTiPbE-l'NiT  Generator  Sys¬ 
tem  ;  A.  F.  Brotz,  Kohler,  Wis.  App. 
filed  Oct.  14,  1921. 

1,707,308.  Ebix'TRic  Heater  Unit;  A.  D. 
Keene,  PittsburRh,  Pa.  App.  filed  June 
24,  1924. 

1,707,315.  Ground  Stick;  R.  C.  Palmer, 
Saxton,  I’a.  App.  filed  June  25,  1928. 

1.707.317.  .Ypparatus  for  and  .Method  of 
(Tonnhxting  CABbi>»;  P.  P.  Pipes,  Mans¬ 
field,  Ohio.  .Vpp.  filed  Sept.  24,  1926. 

1.707.318.  EbBCTRiCAb  Oven;  R.  Reinhold, 
Ix^ipziR,  Germany.  App.  filed  Jan.  21, 

1928. 

1,707,322.  EbECTRic  Water  Heater;  C.  J. 
Scanlan,  BloomiiiRton,  111.  App.  filed  Feb. 
8,  1926. 

1,707,324.  Mftthod  of  Producing  Joints  in 
Olb-FibbEI)  CABbES  WITH  HObbOW  CON- 
DUcmiRs ;  K.  Schlecker,  Berlin-Grune- 
wald,  Germany.  -Vpp.  filed  Feb.  7,  1928. 
1,707,327.  EbixrrRic-FusE  Connection  and 
TuRMiNAb  Contact;  M.  Soferman,  Phila¬ 
delphia,  Pa.  -Vpp.  filed  March  30,  1926. 
1,707,403.  Brush  Hoeder  for  RB\obviNQ 
Brushes;  J.  K.  Kostko,  FerRuson,  Mo. 
App.  filed  May  13.  1927. 

1.707.405.  EbBCTRic  Win-DiNG ;  E.  Lunn, 
ChicaRo,  111.  -Vpi).  filed  Feb.  7,  1927. 

1.707.406.  Furnace  Ei.bctrodb;  P.  L.  J. 
MiRuet,  St.-Julien-De-Maurienne,  France. 
App.  filed  Feb.  9,  1927. 

1.707.423.  EbBCTRic  Motor;  B.  F.  Bailey, 
Ann  Arbor,  Mich.  App.  filed  July  13, 

1925. 

1.707.424.  Induction  Motor;  B.  F.  Bailey, 
Ann  -Vrbor,  Mich.  App.  filed  Feb.  18, 
1927. 

1,707,433.  -Vutomatic  EbECTRic  Welding 
.VUPARATUS ;  -V.  J.  Hand,  Berkeley,  Calif. 
App.  filed  Feb.  15,  1927. 

1,707,4  45.  EbixTRic  Safety  Razor;  S.  W. 
-Moon,  ChicaRo,  Ill.  -Vpp.  filed  Sept.  1, 

1926. 

1.707,450.  Process  of  Sei’arating  Cerium; 
F.  Sommer,  Berlln-CharlottenburR,  Ger¬ 
many.  -Vpp.  filed  -Vpr.  21,  1925. 

1.707.459.  Controlling  Device  for  Elbc- 
•mic  Motors  ;  W.  N.  Clurman,  l>mR 
Beach,  N.  Y.  -Vpp.  filed  -March  29.  1927. 

1.707.460.  Control  System  ;  R.  C.  Deale. 
Plainfield,  N.  J.  -Vpp.  filed  Dec.  29,  1924. 

1.707.461.  Switch  ;  F.  Farrell,  Chicago, 
Ill.  App.  filed  Oct.  31,  1924. 

1.707,479.  Switch;  E.  H.  .Jacobs,  Chicago, 
Ill.  App.  filed  Nov.  3,  1924. 

1.707.589.  Contact  Screw;  R.  H.  Wil¬ 
liams,  Evansville,  Ind.  App.  filed  Apr.  1, 

1927. 

1.707.590.  Electrioal  Insulation;  W.  W. 
Winship,  Freeport,  N.  Y.  App.  filed  July 
28.  1924. 

1,707,594.  Db\tcb  for  Indicating  Oscillo¬ 
graph  Curves  as  Stationary  ;  F.  Bedell, 
Ithaca,  N.  Y.  App.  filed  May  7,  1927. 
1,707,596.  Commutatiir;  H.  J.  Bertram, 
Kansas  City,  -Mo.  -Vpp.  filed  March  24, 

1928. 

1,707,652.  Co.ntrol  Instrument;  R.  l’. 


Brown.  Philadelphia,  Pa.  -Vpp.  filed  Oct. 
29,  1924. 

1,707,700.  Reinforced  Electric  Cable; 

H.  Wodtke,  Buffalo,  N.  Y.  App.  filed 
.Sept.  20,  1921. 

1,707,773.  Electrical-Quantities  Meas¬ 

uring  System  ;  W.  Sarfert,  Dre.sden,  Ger¬ 
many.  App.  filed  May  10,  1924. 

1.707,784.  Switch  Device  for  Alarm  Cir- 
ciTiTS ;  M.  J.  Cawley.  New  York,  N.  Y. 
App.  filed  June  15,  1927. 

1,707,808.  Insulated  Wire  for  Electric 
Installation;  P.  Jordan,  Berlin-Steglitz, 
Germany.  App.  filed  July  2,  1927. 
1.707,829.  Dighting  P'ixture;  F.  Wagner, 
1-iOs  -Vngeles,  Calif.  -Vpp.  filed  Oct.  24, 

1927. 

I,7(t7,857.  Asymmkttric  Cell;  W.  E.  Hol¬ 
land,  I’hiladelphia,  Pa.  App.  filed  Nov. 

18,  1925. 

1,707,873.  Circuit  Cbosro ;  E.  I’oulln,  Cen¬ 
tral  Falls.  R.  I.  -Vpp.  filed  Dec.  16, 

1926. 

1.707,909.  -Vuto-matic  Signaling  -Vppara- 
Tus ;  J.  Gullong,  South  Hadley  Falls, 
Mass.  App.  filed  -Vug.  27,  1925. 

1.707.936.  Rbctiiter;  G.  B.  Coleman,  San 
Francisco,  Calif.  App.  filed  Nov.  22, 
1922. 

1.707.937.  -Vpparatus  for  Charging  Tilt¬ 
ing  Smelting  Furnaces  ;  J.  E.  Gerlach, 
Duisburg,  Germany.  -Vpp.  filed  Feb.  29, 

1928. 

1,707,950.  -Vdjustments  for  Inductances 
OF  Variomitters  ;  W.  D.  MacHugh,  Phila¬ 
delphia,  I’a.  App.  filed  July  28,  1924. 
1,707,959.  Condenser;  J.  .V.  Fried,  Flush¬ 
ing.  N.  Y.  App.  filed  Oct.  12,  1923. 

(Issued  -Vpr 11  9,  1929) 

1,707,982.  Elixtric  Heater;  H.  R.  Hum¬ 
phrey,  Kalamazoo,  Mich.  -Vpp.  filed  March 
26,  1927. 

1,707,984.  Car  Dumper;  R.  W.  Kaltenbach, 
(Cleveland,  Ohio.  -Vpp.  filed  Feb.  9,  1926. 
1,708,000.  Electric  Gearing  Motor  with 
Centiufugal  Clutch  ;  W.  R.  Uggla, 
Morby,  Stocksund  and  A.  G.  F.  Wallgren, 
Stockholm,  Sweden.  -Vpp.  filed  June  27, 

1927. 

1,708,003.  Welding  Torch;  R.  A.  Wein¬ 
man,  Schenectady,  N.  V’.  App.  filed  Feb. 
20,  1926. 

1,708,014.  Electro MAGN ITT ;  J.  Geisslinger, 
Geneva,  Switzerland.  -Vpp.  filed  -Vug.  29, 

1927. 

1,708,038.  Low-Loss  Insulator;  L.  T. 

Wilson,  Ea.st  Orange,  N.  J.  -Vpp.  filed 
Dec.  24,  1925. 

1,708,061.  Electric  Jet  MTavb  Commuta¬ 
tor  AND  Interrupter;  J.  F.  G.  P.  Hart¬ 
mann,  Copenhagen,  Denmark.  App.  filed 
March  17.  1926. 

1,708,072.  -Vrc  Welding  Sy.stem  ;  P.  P. 

-Vlexander.  Marblehead,  Mass.  -Vpp.  filed 
-Vpril  I,  1927. 

1,708,073.  Metthod  and  Mechanism  for 
Determining  the  Moisture  Content  of 
Paper  or  Other  Material;  A.  Allen, 
Bangor,  Me.  App.  filed  May  1,  1925. 
1.708,077.  Switch  ;  L.  P.  Boll,  Maplewood, 
and  -V.  C.  Han.sen,  Jr.,  .St.  Louis,  Mo. 
App.  filed  Oct.  17,  1927. 

1,708,079.  Electric  Pressing  .Vppliance; 
C.  A.  Brewer,  Noroton  Heights,  Conn. 
App.  filed  July  10,  1925. 

1,708,093.  Electric  Motor;  B.  B.  Holmes, 
Stonington,  Conn.  -Vpp.  filed  July  26, 
1926. 

1,708.095.  Ignition  -Vpparatus;  H.  C.  Hub- 
bell,  West  Springfield,  Mass.  -Vpp.  filed 
Nov.  26,  1927. 

1,708,102.  Battery-Charging  System;  G. 
Marentl,  Detroit,  Mich.  -Vpii.  filed  Sept. 
3.  1926. 

1,708,138.  Doorknob  Burglar  Alarm  ;  M. 
Hildahl,  Seattle,  Wash.  -Vpp.  filed  April 

19,  1927. 

1,708,155.  -VUTOMATIC  Heat-Regulating 
Mians;  M.  S.  Runsvold,  San  Diego,  Calif. 
-Vpp.  filed  Aug.  30,  1926. 

1,708,192.  Manufactiire  of  Bodies  from 
Metal  Powder;  C.  F.  Sherwood,  Detroit, 
Mich.  App.  filed  May  7,  1927. 

1,708,222.  Electric  Relay  ;  B.  E.  Getchell, 
Plainvllle,  Conn.  App.  filed  May  2,  1927. 
1.708,225.  Circuit  Breaker  ;  F.  C.  Kroeger, 
-Vnderson,  Ind.  App.  filed  April  7,  1923. 
1,708,235.  Overflow  -Vlarm  for  Filters; 
W.  W.  Nugent,  Chicago,  Ill.  App.  filed 
July  2,  1920. 

1,708,237.  Electric  Heater;  F.  J.  Pioch, 
San  Francl.sco,  Calif.  -Vpp.  filed  May  28, 

1 928. 

1,708,292.  Protbxtino  Device  for  Elec¬ 
trical  Cable  Connections  ;  O.  Buys, 
Pittsburgh,  Pa.  -Vpp.  filed  March  14,  1923. 
1,708,294.  Electrical  Measuring  Instru¬ 
ment  ;  C.  E.  Foster,  Letchworth,  England. 
-Vpp.  filed  -Vpril  27,  1925. 

1.708.333.  Strain  Gauge;  E.  B.  Smith, 
Ames,  loiva.  -Vpp.  filed  Dec.  14,  1926. 

1.708.334.  Sloiv-Speed  Synchronous  Mo¬ 
tor  ;  M.  C.  Spencer,  East  Orange,  N.  J. 
-Vpp.  filed  Oct.  25.  1926. 

1,708,347.  Lighting  Motomethr  ;  P.  D. 
Yankoff,  Fort  Smith,  .Vrk.  -Vpp.  filed 
May  5,  1923. 


New  Trade  Literature 


ELECTRIC  FURNACES.  —  The  Ajax 
Electrothermic  Corporation,  Ajax  Park, 
Trenton,  N.  J.,  is  distributing  bulletin  No. 
4a  which  describes  the  Ajax-Northrup 
3-kva.  converter  and  furnaces.  The  prin¬ 
ciple  of  operation  is  illustrated  and 
described. 

ELECTRIC  R.VNGES. — Catalog  No.  16-B 
issued  by  the  Standard  Electric  Stove  Com¬ 
pany,  Toledo,  Ohio,  describes  and  illus¬ 
trates  Its  entire  line  of  electric  domestic 
ranges,  heavy  duty  ranges,  ovens,  griddles, 
hotplates,  cookers,  water  heaters,  coffee 
urns,  urn  heaters,  serving  tables,  etc.  A 
price  list  al.so  is  included. 

ELECTRICAL  WIRING  DEVICES. — 
Harvey  Hubbell,  Inc.,  Bridgeport,  Conn.,  is 
distributing  catalog  No.  19  covering  the 
Hubbell  electrical  wiring  devices,  together 
with  illustrations,  dimensions,  prices,  etc. 

GENERATOR. — The  Rochester  Electric 
Products  Corporation,  Rochester,  N.  Y.,  has 
i.ssued  bulletin  No.  94,  which  describes  its 
diverter  pole  generator  for  floating  with 
bus  control  batteries.  Illustrations  show¬ 
ing  some  typical  installations  of  the  di¬ 
verter  pole  generator  sets  are  included. 

ELECTRICAI..  EQUIPMENT.  —  Special 
publication  No.  1829  issued  by  the  Westing- 
house  Electric  &  Manufacturing  Company, 
East  I’ittsburgh,  Pa.,  covers  the  selection 
and  application  of  electrical  equipment  for 
heating  and  ventilating  .systems,  including 
the  selection  of  motors,  load  characteristics, 
a  table  of  air  velocities  for  various  types 
of  buildings,  types  of  control  and  power 
consumption.  -V  few  illustrations  showing 
some  installations  of  Westinghouse  heating 
and  ventilating  motors  also  are  included. 


Foreign  T rade 
Opportunities 


Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num¬ 
bered,  further  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  by  mentioning  the 
number ; 

Purchase  is  desired  in  Liveriiool,  Eng¬ 
land  (No.  37,755),  of  coffee  percolators,  tea 
kettles,  immersion  shaving  outfits,  illumi¬ 
nated  shaving  mirrors,  traveling  irons,  etc. 

An  agency  is  desired  in  Valparaiso,  Chile 
(No.  37,692),  for  illuminated  advertising 
signs. 

Pnrcha.se  and  agency  are  desired  in 
Johannesburg,  South  Africa  (No.  37,793), 
for  burglar  alarms  for  offices  and  resi¬ 
dences. 

An  agency  is  desired  in  Santiago,  Chile 
(No.  37,761),  for  dry  batteries  and  flash 
lights. 

An  agency  is  desired  in  Chemnitz,  Ger¬ 
many  (No.  37,725),  for  storage  batteries. 

An  agency  is  desired  in  Berlin,  Germany 
(No.  37,763),  for  electric  dish  washers  and 
hotel  electric  appliances. 

I’urchase  is  desired  in  Lucerne,  Switzer¬ 
land  (No.  37,753),  of  electric  agricultural 
household  and  small  industrial  appliances 
and  bright  copper  wire  and  porcelain  insu¬ 
lators  of  all  sorts. 

An  agency  is  desired  in  VV’innipeg,  Can¬ 
ada  (No.  37,748),  for  household  electric  ap¬ 
pliances,  another  (No.  37,750),  for  house¬ 
hold  electric  appliances,  wiring  supplies  and 
lighting  fixtures. 

I’urchase  and  agency  are  desired  in  Cal¬ 
gary,  Canada  (No.  37,751  ),  for  household 
electric  appliances. 

Purcha.se  or  agency  is  desired  in  Sheffield, 
England  (No.  37,756),  for  household  elec¬ 
tric  appliances. 

Purchase  is  desired  in  Rosario,  Argentina 
(No.  37,752),  of  small  electric  motors. 

Purcha.se  is  desired  in  Geneva,  Switzer¬ 
land  (No.  37,690),  of  electrical  laboratory 
ovens. 

An  agency  is  desired  in  Karlsruhe,  Ger¬ 
many  (No.  37,759),  for  electric  paint  spray¬ 
ers. 

Purchase  or  agency  is  desired  in  Rosario, 
Argentina  (No.  37,752),  for  electric  house¬ 
hold  refrigerators. 

An  agency  is  desired  in  Quebec,  Canada 
(No.  37,760),  for  electric  household  refrig¬ 
erators. 

Purchase  and  agency  are  desired  in 
Stockholm,  Sweden  (No,  37,754),  for  elec¬ 
tric  refrigerators  and  vacuum  cleaners. 

An  agency  is  desired  in  Toronto,  Canada 
(No.  37,758),  for  portable  electric  saws  in¬ 
cluding  circular  blades. 
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Business  Facts  for  Electrical  Men 

Selected  Statistics  Presented  Graphically  for 
the  Use  of  All  Interested  in  Analyzing  the 
Trend  of  the  Electrical  Business 


Electricity  at  the  Breakfast  Table 


Ar  FlRS'r  (iLAXCh'  a  decrease  from  over  $75.fXX).- 
(XK)  in  the  value  of  electric  household,  heatiusj  and 
cooking  devices  manufactured  in  1925  to  $73.0()(),0(X) 
in  1927  would  seem  to  indicate  a  recession  in  the  rate  of 
home  electrification.  'I'he  jiictnre  hrightens  on  closer 
examination.  About  half  the  reported  value  was  in 
one  item,  vacuum  cleaners,  'fhis  suffered  a  real  drop 
of  about  IJ>4.850.(K)().  due  not  to  any  important  decrease 
in  the  number  of  units  made  hut  to  a  reduction  in  their 
average  ])rice. 

The  omission  of  this  one  product  changes  the  decrease 
of  more  than  $2.(K)().(XX)  into  an  increase  apjiroaching 
$.h(XX).(XX).  or  7.6  ])er  cent.  Curious  fluctuations  in  the 


Value 

Number 

Value 

Number 

.\ir  lieaters: 

Convector . 

$343,859 

9h,6l9 

$374,367 

99,297 

Uadiant . 

CookiiiR  utensils: 

904,603 

209,493 

1,653,327 

396,318 

Grills . 

301,541 

196,304 

577,628 

209,318 

Percolators . 

4,297,395 

791,726 

3,593,496 

434,095 

Toasters . 

3,236,484 

1,209,484 

1,885,780 

735,856 

Waffle  irons . 

3,601,41 1 

653,893 

1,864,257 

315,777 

Curling  icons . 

984,496 

1,355,615 

1,703,088 

1,534,786 

Disk  stoves,  hot  plates,  etc 

772,028 

253,042 

1,123,823 

216,859 

Domestic  ranges,  21  kw.  and  over 

9,527,120 

1  12,963 

6,776,963 

85,158 

Klectric  fireless  cookers . 

727,093 

73,406 

486,195 

63,201 

Flatirons . 

7,347,563 

2,937,258 

7,998,429 

2,936,361 

Heating  pads . 

1,518,188 

396,272 

976,708 

265,588 

Vacuum  cleaners . 

35,120,748 

1,091,632 

39,971,1  1  1 

1,107,592 

Water  heaters  over  600  w . 

Miscellaneous  household,  heating 

1,018,570 

63,664 

769,009 

54,042 

and  cooking  devices . 

3,232,175 

5,347,984 

Total . 

$72,933,274 

$75,102,165 

individual  items  as  to  total  value  and  average  cost  are 
evident  in  the  table,  taken  from  a  preliminary  re])ort  of 
the  Census  of  Manufactures  for  1927. 

Cooking  utensils  gained  greatly  in  jiojnilarity  during 
the  hiennium.  with  the  exception  of  electric  grills.  Coffee, 
toast  and  waffles  are  electrical  products  on  several  mil¬ 
lion  American  breakfast  tables.  Fifty  jier  cent  more 
heating  jiads  were  jiroduced  in  1927  than  in  1925.  Of 
flatirons  the  output  is  nearly  3,(XX).(XX)  a  year,  while  the 
large  energy  consumers,  ranges  and  water  heaters,  are 
being  made  by  the  hundred  thousand.  'I'he  figures  are 
known  only  for  the  odd-numhered  years,  as  no  census 
is  taken  for  the  even  ones. 

h'or  vacuum  cleaners  the  high  mark  in  outjuit  was 
reached  in  1923.  Prior  to  the  years  in  the  table,  pro¬ 
duction  in  1919  was  977,339  units;  in  1921,  739,534; 
in  1923,  1.240.742.  Corresponding  values  were  $21,842,- 
439,  $19,752,905  and  $35,931,514.  The  maximum  value 
came  in  1925. 

W  ashing  and  ironing  machines  are  not  included  in 
this  census  classification,  'fhey  were  valued  at  slightly 
more  than  $70,000,000  in  1925. 


Most  of  the  (lata  for  statistics  in  the  KLKCTP.rcAi.  World  are 
Kathered  l)y  it  from  oriKinal  .sources.  I’rivileKe  is  freely  piven  to 
readers  to  <|Uote  or  use  them  for  any  lepitiniate  purpose.  While 
no  acknowledpment  is  reciuired,  users  will,  hy  creditinp  the  Klkc- 
TKiCAL  World,  help  it  in  ol>taininp  and  roinpilinp  further  basic 
information. 
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Southern  Manufacturing  Above  Last  Year 


Index  of  Productive  Activity  in  the  Southern  States 

Average  Monthly  1923-25=  100 
All  Figures  Adjusted  for  Number  of  Working  Days  ^ 


All  industry . 

Metal  industries  group . 

Hulling  mills  and  steel  plants  .  . 

Metal  working  plants . 

Food  and  kindre<l  |)r(Klucts  . 

Stone,  clay  and  glass . 

Textiles . 

Papter  and  pulp . 

Forest  products . 

Fertilizer  industry . 

Shipbuilding . 

Chemicals  and  allied  products. . . 
Rubber  and  its  products . 


Marrli, 

February, 

March, 

1929 

1929 

1928 

125  4 

137.7 

115.4 

182.0 

203.0 

1  16.  1 

235,2 

256.  5 

131.6 

123.7 

144  0 

100.6 

125.7 

141.0 

106.  8 

151.8 

163.  8 

178.0 

135.  5 

153.2 

123.6 

154  7 

142.0 

142  0 

78  9 

93.  3 

95.3 

85.2 

238  5 

91 .  1 

92.  8 

107  4 

133.0 

139.0 

165.8 

182.2 

Average  First  Average  P’irs  t 
Quarter,  1929  Quarter,  1928 


127.8 

125.0 

181.7 

121.9 

228.  1 

138.4 

130.  3 

105.  3 

132.3 

120.  3 

153.2 

179.2 

141.4 

133  7 

144.3 

141  4 

84.  5 

1 10.6 

169.9 

112  1 

96.0 

129  7 

169.  3 

REI’OK'rS  received  by  the  Elec¬ 
trical  World  upon  the  consump¬ 
tion  of  electrical  energy  by  about  550 
large  manufacturing  plants  operating  in 
the  .Southern  States  indicates  that  the 
March  rate  of  operations  was  consider¬ 
ably  higher  than  that  of  last  year. 
Southern  manufacturing  operations 
were  under  those  reported  for  the  same 
month  of  the  year  previous  from  March, 
1928,  until  last  February,  and  the  gain 
recorded  in  February  was  further  in¬ 
creased  in  March. 

March  manufacturing  operations, 
after  corrections  are  made  for  the  num¬ 
ber  of  working  days,  were  9  per  cent 
under  February,  hut  were  8.7  per  cent 
over  March  last  year.  The  average 
rate  of  operations  for  the  first  quarter 
of  the  current  year  was  2.3  per  cent 
over  that  witnessed  during  the  same 
period  last  year. 

The  forest  products  industry  con¬ 
tinues  to  report  a  rate  of  operations 


under  that  of  the  same  month  in  the 
year  previous.  This  industry  has  been 
in  the  doldrums  since  February  last  year, 
the  decreased  operations  having  un¬ 
doubtedly  been  due  in  large  part  to  the 
decreased  construction  of  dwellings 
throughout  the  country. 


The  te.xtile  plants  of  the  South  have 
been  operating  on  a  comparatively  high 
plane  since  last  October,  reaching  the 
peak  of  operations  in  February.  The 
March  rate  of  activity  was  15  per  cent 
under  Feluuary,  but  was  9.7  per  cent 
over  that  of  March  last  year. 


Electrical  World  Barometer  of  Industrial  Activity  in  the  Southern  States 
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Correcteoi  for  number  of  working  days  but  not  for  seasonal  variation 
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GENERAL  MANUFACTURING  ACTIVITY  IN  THE  SOUTHERN  STATES 


States  in 
Southern 
Grout' 

1  telaware 
Maryland 
Distric-t  of 
Columbia 
VirBinia 
West  Virginia 
North  Carolina 
South  Carolina 
tleorgia 
F'lorida 
Kentucky 
Tennessee 
Alabama 
Mississippi 
Arkansas 
Louisiana 
Oklahoma 
Texas 


Metal  Industries 


1975  1976  1977  1978  1979 

Food  and  Kindred  Products 


1975 


1976  1977  1976 

Textiles 


1979 
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1975 


1976 
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1977  1978  1979 


I  O  U.  O 

1975  1976 


Chemicals  and  Allied  Products 


1977  1978 

Stone, Clay  and  Glass 


MANUFACTURING  ACTIVITY  IN  THE  PRIMARY  INDUSTRIES  OF  THE  SOUTHERN  STATES 


